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GSAf MATTERS 
 

Message from the President of the Geological Society of Africa 
 

Prof. Aberra Aberra Mogessie 

I am writing this note to members of the Geological Society of 

Africa (GSAf), the Council members and readers of our online 

newsletter to say thank you for your support during my tenure 

as President from 2008 to 2016 (two terms each four years). 

It was an honor to have been elected to serve the earth 

sciences community in Africa and network with colleagues all over the world.  

I have written a large number of monthly reports in our newsletter during my 

tenure and can be downloaded from the GSAf website: 

http://www.geologicalsocietyofafrica.org/.  

During these eight years we have organized the CAG23 in Johannesburg, South 

Africa, the CAG24 in Addis Ababa, Ethiopia, the CAG25 in Dar es Salaam, 

Tanzania and we will have the CAG26 in Ibadan, Nigeria (23-27 November, 

2016) among numerous activities. In Ibadan the 16th GSAf Conference will also 

take place. At this conference, apart from reporting our activities of the last years 

a new executive will be elected.  

I am happy to state that GSAf Council members who have served only one term 

of four years have reapplied to continue in their positions and some have applied 

for other vacant positions. Colleagues who are members of the GSAf have also 

applied to serve in the different positions. It is our responsibility to have a 

transparent and open discussion to elect the best among the candidates in order 

to be able to have an active society in the coming years. After the election I will 

be replaced by the newly elected President but remain in the executive for two 

years (according to the GSAf constitution) as past president to support the new 

executive during the transition period. 

Thank you! 

  

http://www.geologicalsocietyofafrica.org/
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Elections for the GSAf Council 
 

During the next CAG26 in Ibadan, Nigeria, in November 2016, elections for the positions within the Council of 
GSAf will take place. 

According to decisions taken and approved during the last General Assembly in Dar es Salaam, some restrictions 
have been introduced, as follows. 

1. The position of President must be filled by one of the members in office; 
2. The position of Treasurer, since the accounts are in Ethiopia, must be filled by a member based in 

Ethiopia; 
3. The position of Editor is nominated by the Council. 

All other positions are open for ellection, as follows: 
 

COUNCIL MEMBERS CANDIDATES UP TO NOW                                                              i 

President: Gbenga Okunlola (Nigeria); position open to present Council Members only 

Secretary General: Maideyi Mabvira-Mbeck (Zimbabwe) 

Membership Secretary: Prosper Nude (Ghana) 

Honorary Treasurer: Asfawossen Asrat (Ethiopia); open to Ethiopia based Members only 
 

Vice Presidents 

Vice ï President (South): Wladislaw Altermann (South Africa) 

Vice ï President (Centre): Léon Bora Uzima Bahavu (Congo, DR) 

Vice ï President (West): Pauline Yawoa Da Costa (Togo) & Yao Agbossoumonde (Togo) 

Vice ï President (North): Youssef Driouch (Morocco) and Zakaria Hamimi (Egypt) 

Vice ï President (East): Beneah Odhiambo (Kenya) 
 

Councilors 

Councilor (South): Anna-Karren Nguno (Namibia) 

Councilor (Centre): Open 

Councilor (West): Chris Yao Anani Chris Yao Anani (Ghana) 

Councilor (North): Enas Ahmed (Egypt) & Tamer Abu Alem (Egypt) 

Councilor (East): Jean-Claude Ngaruye (Rwanda) 
 

Past President: Aberra Mogessie (Ethiopia/Austria); no candidacy for this position, as defined 
by Statutes 

 

Editor Newsletter: Lopo Vasconcelos (Mozambique); position appointed by the Council 
 

Please be advised that current serving members who would like to continue should apply through the Secretary 
General (ben.mapani@gmail.com) with a cc to the President (aberra.mogessie@uni-graz.at) and Newsletter Editor 
(lopovasconcelos@gmail.com) for transparency. Application should come with a short CV and a Motivation Letter for 
running to the position! 
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AFRICA IN FOCUS 
 

What Trump means for Africa 

Simon Allison; 09 NOV 2016 

Donald Trump is the next president of the United States of 
America. As crazy as it might seem, this is no time for 
schadenfreude: his election is bad news – very bad news – for 
Africa too. By SIMON ALLISON. 

Donald J. Trump will be the next president of the world’s most powerful 
country, and no corner of the globe will be immune from the 
consequences. Here’s what African can expect: 

Goodbye AGOA? 

Trump doesn’t like trade deals, especially ones that he thinks are 
weighted against America. The African Growth and Opportunity Act 
(AGOA) is a prime example: it’s designed to give African countries 
easier access to US markets by scrapping import duties on certain 
goods. Non-oil exports from Africa to the US, under the auspices of 
AGOA, have now reached $4.1 billion, which makes it a vital economic 
lifeline for the continent. 

Chicken farmers aside, South African businesses have been among 
the major beneficiaries of the trade deal, but how long will a Trump 
administration maintain this tax-free access to US markets? 

The War on Terror redoubled 

Under Barack Obama, Africa has become a major frontline in the war 
on terror. The US military has invested significant resources in both 
propping up African militaries and establishing a series of military 
bases across the continent. At the same time, it has expanded its 
drone program. 

This is all in the name of fighting terror, and has been accompanied by 
the kinds of abuses that we have been accustomed to in the name of 
the War on Terror: collateral damage, widespread torture, summary 
executions, unaccountable drone strikes. 

Trump is a candidate who has said he will encourage torture, and 
wants to keep Guantanamo Bay open, so expect these abuses to be 
intensify under Trump’s administration, with even less thought given 
to the protection of civilians or human rights. 

Good news for Al Shabaab and Boko Haram 

“If Donald Trump were elected and implemented the foreign policy he 
campaigned on, he could become the single most effective recruiting 
tool for terrorist organisations across the globe,” commented the 
Institute for Security Studies Zachary Donnenfeld. That’s because 
Trump’s belligerent, hardline stance – coupled with his rhetorical 
attacks on Muslims, and pledges to ban Muslims from entering 
America – plays into the propaganda espoused by terrorist groups like 
Al Qaeda and the Islamic State. He is doing their work for them. 

His promise of hardline tactics in the War on Terror won’t help, either 
– studies have repeatedly showed that abuses committed against 
civilians are likely to push people towards terrorist organisations. This 
is all good news for the likes of Al Shabaab, Boko Haram and Al Qaeda 
in the Islamic Maghreb. 

Bad news for gay rights 

It’s already difficult to be gay in Africa, and life is only likely to get 
harder under Trump, who is opposed to gay marriage in the US. This 
stance is likely to embolden African leaders who have persecuted 
LGBT communities in their own countries, such as Yoweri Museveni’s 
Uganda. Even South Africa voted this week to scrap a United Nations 
gay rights watchdog. 

The trend in Africa is already negative when it comes to gay rights; a 
Trump administration certainly won’t try very hard to halt this trend, 
while his very public stance against gay marriage may even accelerate 
it. 

Slow economic growth 

Africa’s economies are already reporting sluggish growth, thanks to a 
slow global economy and lower commodity prices. Trump’s election 
looks likely to make this even worse. “We are probably looking at a 
global recession, with no end in sight,” commented economist Paul 
Krugman. 

What does this mean for Africa? Well, for one thing, the ‘Africa Rising 
narrative’ is definitively over (not that it was ever accurate in the first 
place). There will be less investment, less spending, and less Africans 
escaping the poverty the trap. If anything, expect poverty statistics to 
rise. 

Extensive foreign aid cuts 

Trump is not a fan of foreign aid, and America’s extensive aid program 
is likely to suffer significant cuts. So what, some might say; aid is 
always a controversial topic, with the jury still very much out on 
whether it does more harm than good. Nonetheless, in the short term, 
expect cuts to key infrastructure and healthcare programs across the 
continent, with no other foreign donors likely to step in to fill gaps. 

African civil society organisations are also likely to feel the pinch. Left-
leaning US donors provide extensive grants on which African NGOs 
often rely, but these funds are likely to be redirected internally following 
this election result. 

So much for climate change mitigation 

Africa is likely to be the continent most affected by climate change, 
with huge impacts on water and food security. As this is a crisis that 
Africa - with the world's lowest emissions by some distance - didn't 
cause, an international effort is required to mitigate the consequences 
of climate for Africa. 

But Donald Trump does not appear to believe in climate change. He 
has said he will cancel the Paris climate change agreement and cut 
federal climate change programs, while doubling down on fossil fuels 
as the centre of America's energy mix. 

This position is likely to result in hastening the impacts of climate 
change on the rest of the world, most especially Africa, while at the 
same time derailing international efforts (as weak as they already are) 
to help the world's poorest countries deal with these new 
environmental challenges. DM 

At http://www.dailymaverick.co.za/article/2016-11-09-what-trump-
means-for-africa/#.WCM0IPl97IU   

 

  

http://www.dailymaverick.co.za/article/2016-11-09-what-trump-means-for-africa/#.WCM0IPl97IU
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OPINION 
 

The terrible irony of climate change is that it affects most those who have done least to 
cause it - the very poor. Nowhere is this injustice more apparent than in Africa. 

By Hilary Clarke, Published Tuesday, November 8, 2016 

Africa’s carbon dioxide emissions are less than seven per cent of the world’s total. Yet, three out of the five countries listed as most vulnerable to climate 
change are African - Chad, Niger and the Central African Republic. 

The economic cost of climate change to Africa is estimated to be about US$45-50bn a year by 2040, comprising up to seven per cent of Africa’s GDP on 
average by 2100. The political consequences are already being felt, with many conflicts that have taken place in areas such as northern Nigeria or Somalia 
exacerbated by climate-induced poverty. 

“Africa contributed very little to climate change, yet we are suffering from drought and floods and all the other things that come from it,” said Abdalla Hamdouk, 
deputy secretary general of the United Nations Economic Commission for Africa. “But as a latecomer we can benefit a lot from alternative models of 
development. We need not follow all the paths that destroyed the environment.” 

Last December, 195 parties to the United Nations Framework Convention on Climate Change (UNFCC) agreed in Paris to cut greenhouse gas emissions and 
keep global temperature increase to “well below 2°C”. After years of wrangling, a package of climate financing of $100bn by 2020 for developing countries 
was agreed. Compared to the scale of the problem, this is mere ‘seed’ money - but it is a start and has helped provide a momentum in Africa for moves 
towards a green economy. 

The primary human activity affecting the amount and rate of climate change is the burning of fossil fuels, producing greenhouse gas emissions. 

Yet only 42 per cent of Africa’s population has access to electricity. In sub-Saharan Africa, the ratio is much lower at 30 per cent and much lower still in rural areas. 

Lack of access to cooking fuel has a major impact on the continent’s environment. Poor rural people have no choice but to burn wood and charcoal for cooking 
- accelerating deforestation and soil degradation, which in turn speeds up the warming of the planet. An estimated 600,000 people in sub-Saharan Africa die 
every year from fumes emitted from cooking stoves, most of them under the age of five. 

If current trends continue, fewer than half of African countries will reach universal access to electricity by 2050, but the 58 per cent of Africans who do not 
have access to an energy grid are also the green energy consumers of the future. 

Just as Africa bypassed the analogue phone systems of Europe and went straight to mobile phones, energy consumption should grow and be green at the 
same time, creating a marketplace for the whole world to examine and even emulate. 

Africa has the natural resources for green energy, including plenty of sun, and with good governance miracles can be achieved. 

The Kingdom of Morocco, host of the 22nd session of the UNFCC that takes place mid-November, currently buys in 97 per cent of its energy from abroad. 

Yet it has ambitious and achievable plans to reach a target of 52 per cent of renewable energy by 2030. The cornerstone of this strategy is the Noor solar 
energy park outside Ourzazate. The power station on the edge of the Sahara desert will be the largest in the world when it is finished in 2018, providing energy 
for 1.1 million people. 

“It is a very, very significant project in Africa,” said Mafalda Duarte, manager of Climate Investment Funds, which provided US$435m of the $9bn project’s 
funding. “Morocco is showing real leadership and bringing the cost of the technology down in the process.” 

Morocco also has the largest wind farm in Africa in the north near the city of Tangiers. Kenya and South Africa too are developing the sector. 

Ghana, another stable nation, now obtains just over half of its installed capacity from hydropower, most of it from just three stations along the Volta River. The 
government is also encouraging private investment in renewable energy. 

The government of Malawi has launched an ambitious scheme to roll out ethanol-fuelled cars. Nigeria has passed legislation to stop the open burning of flares 
in its oil fields. 

In a suburb of the Togolese capital Lome, the first African-made solar-powered three- and four-wheeled cars are coming to market through a joint venture 
between Chinese solar technology company K-Star and a local partner. Equipped with a 250W solar panel, they can keep going for 180km at a speed of 
60km/h. The starting price for a three-wheeled vehicle is around £2,500. 

“The first challenge is an economic one. Economic because especially on our farms, people don’t have much money and if they want to take their tomatoes 
or bananas to market, they can’t afford to keep up the fuel costs, which is why our slogan is ‘let the sun pay your fuel bills’,” says Felix Etoh, managing director 
of the Togolese partner in the venture, Le Monde d’Energie. 

Momentum is growing elsewhere for the greening of Africa. The evocatively named Great Green Wall of Africa is a major flagship project that was sneered at 
by many when it was adopted by the African Union a decade ago, 50 years after it was first proposed. 

The idea was to plant a 15km-wide 7,000km-long band of trees and vegetation across the southern edge of the Sahara desert, from Senegal in the west to 
Djibouti, to halt the effects of land degradation and desertification. 

Today, some 21 African countries are involved. No longer just a wall of trees, the Great Green Wall has become a vehicle for a wider goal: regional cooperation 
to tackle climate change, food security and economic growth. 

In Nigeria alone, an estimated 20,000 jobs have been created because of the project. Ethiopia plans to reclaim 15 million hectares (150,000km2) of land. 

The international community gave its stamp of approval to this ambitious project with four billion dollars of funding in Paris last year. The success of the Great 
Green Wall of Africa will depend on local people who will be its guardians, seeing its benefit. The hope is that when farmers see the effects the improved soils 
around it have on their crop yields and incomes, they will protect it. 

Indeed, all over the continent, farmers are on the front line of the battle to survive climate change. More than half a billion Africans are smallholder farmers. In 
some countries, they make up as much as 85 per cent of the population. Even in the most urbanised countries, that figure is above 50 per cent. 

As well as having to cope with drought, floods and an increase in pests and diseases, countries such as Ethiopia and Tanzania say the growing period is 
getting shorter too. 

The UN’s Food and Agriculture Organisation estimates that unless concerted action is taken, 75 per cent of Africa’s population will be at risk of hunger by 
2080 because of climate change. 

A recent study published in BioMed Central Agriculture and Food Security of two villages in Tanzania shows that decreased rainfall means people are already 
eating one meal less a day than ten years ago. Change has to start in a farmer’s field. 
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One of the solutions put forward by the policy officials at the FAO and the CGIAR - which oversees 15 research centres round the world concerned with food 
security - is what is known as climate-smart agriculture (CSA). CSA is designed for the whole world, rich and poor countries alike, but it is of particular 
significance in Africa, where basic food security is still a challenge in many areas. 

The aim of CSA is to produce more food using less resources - efficient, waste-free farming that is also kinder to the environment than many current practices. 
It is a holistic strategy covering fishermen, herders, policy-makers, financial institutions and technical experts. 

“CSA is not a set of practices that can be universally applied, but rather an approach that involves different elements embedded in local contexts,” said Leslie 
Lipper, executive director of the CGIAR Independent Science and Partnership Council. 

“It involves building an evidence base to identify where, when and how climate change threatens agriculture and food security, as well as actions that can be 
taken to adapt to such threats, and where the potential to reduce greenhouse gas emissions can be synergistic with agricultural development for food security.” 

Many technologies required are there already - starting with simple things like drip irrigation that waters plants close to the roots, to planting the right fodder 
for cattle to improve milk quality. Globally, livestock produces almost 15 per cent of global gas emissions. 

This is one area where Africa is emitting proportionally more greenhouse gases than the developed world. It is estimated that the continent’s livestock sector 
produces almost 100 times more carbon per kilo than in the developed world, according to a joint study from the International Livestock Research Institute, 
the Commonwealth Scientific and Industrial Research Organisation (CSIRO) and the International Institute for Applied Systems Analysis. 

This is particularly true of livestock-dependent places like Somalia and Ethiopia, and is due to the quality of the pastures the animals feed on. Improved fodder 
would greatly raise production while cutting emissions. 

African farmers also need improved varieties of seeds that are resistant to droughts, floods and pests, which mature more quickly to adapt to shorter growing seasons. 

The continent has many varieties of indigenous food crops with genetic properties that plant breeders round the world can use. The challenge is that this 
agricultural biodiversity is lost at an alarming rate because of urbanisation, over-grazing and land degradation. 

These are not just the major commercial staple crops like rice and wheat that we are familiar with on the international market, but also minor crops that have 
been neglected up to now, such as minor millets, yam, cassava and ground nuts. 

Policy makers in organisations such as the International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) are developing systems to 
both store and document the genetic properties of these crops, as well as provide some way of sharing the benefits with the poor African farmers who have 
been developing useful varieties on their farms for generations. 

There is another issue that crops up time and time again in international conferences on climate change in Africa. It is the need to collect weather data better 
and coordinate weather early-warning systems and GPS satellite mapping of water resources so the continent’s farmers and herders have the information 
they need to prepare better for extreme weather events. 

With more than 70 per cent of Africa’s population, estimated to be about 1.13 billion, now owning mobile phones, warnings can be transmitted by text 
messaging. Yet if one mistake is made, farmers see their seedlings washed away after being told there would not be rain, or a pastoralist drives his herd 
hundreds of miles to a water hole only to find it has dried up. It would be unlikely they would trust the weather services again, so the data has to be accurate. 

Even if more climate-friendly and efficient farming methods are introduced, it is unlikely that African governments will be able to halt the continuing exodus 
from rural areas to cities. 

Africa is the second-fastest urbanising continent, after Asia. It is already home to three mega-cities containing more than 10 million people: Lagos, Kinshasa 
and Cairo. The total number of individuals living in Africa’s urban areas is expected to rise from 400 million in 2010 to 1.26 billion in 2050. Climate change is 
accelerating this trend. 

Whereas urbanisation traditionally meant a place was getting richer, this is no longer the case. Many of the continent’s urban poor do not even have access 
to basic necessities of life such as proper sanitation. This growth demonstrates a great need for better urban management and institution-building, especially 
as more than 60 per cent of African urban residents live in slums. 

Modern sewer systems such as the ones we are used to in developed countries may not be the way forward. Here again, if the right technologies and policies 
are in place, sub-Saharan Africa could leapfrog over the developed world. Instead of adopting traditional sanitation systems that have proved so damaging to 
the environment, Africa could lead the world in waterless toilets. 

Eyebrows were raised five years ago when the Bill and Melinda Gates Foundation announced it was pouring millions of dollars into projects to reinvent the 
toilet. Most of the models so far involve composting toilets, which can be good but tend to work better in rural areas where the waste can be removed and 
buried. In poor communities where whole families can live in just one room, these climate-friendly toilets are rather less attractive. 

The city of Durban in South Africa installed 90,000 compost toilets, but people, not surprisingly, didn’t want to empty them so the municipality had to do it. 

Dr Alison Parker at Cranfield University in the UK is leading her team to develop a waterless toilet using nanomembrane technology to treat human waste on-site. 

“Our prime purpose is to make something safe so that it is not an environmental hazard, cutting out flushing and the need for expensive infrastructure,” she says. 

The toilet developed at Cranfield, which has already gained the attention of policy-makers in countries like Nigeria, uses a gasifier, which turns waste into ash 
that can then be thrown out with ordinary household waste. Researchers say the water produced will be drinkable. 

Even in times of flooding, these toilets won’t wash waste out onto the streets and create a health hazard. They also cut back on the carbon emissions created 
by sewers and improve water quality. 

All over Africa, other steps are taken at a practical level towards the greening of the economy, driven by forward-thinking entrepreneurs and community 
organisations. Far too numerous to mention in this article, they range from solar lighting in villages in Kenya or in the Ugandan capital Kampala to cooking 
fuel briquettes made from wastepaper and combustible plant and agricultural waste - including straw, water hyacinths, maize husks, peanut shells and 
vegetable peels. 

Most Africans are not naturally wasteful people; recycling is a way of life. The waste comes from the developed world. The challenge is to maintain and build 
the momentum for the greening of the continent at the same time as improving economic output and the wellbeing of people. 

It is a gigantic task, but with sound policies, adequate investment in green energy and clean technologies, and most importantly of all, bringing the population 
on board, it could be a cleaner, healthier and more prosperous future for Africa. 

At https://eandt.theiet.org/content/articles/2016/11/the-cruelty-of-climate-change-africas-poor-hit-the-hardest/  
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NEWS 
 

About Africa 

 

Drifter trajectories in the Agulhas Current - does it matter where they are deployed? 

By Jethan d'Hotma, Marc de Vos, Neil Malan,, Tamaryn Morris, Johan Stander 
and Juliet Hermes 

The Global Drifter Program is an array of surface drifters deployed and 
maintained by the international oceanographic community. This programme 
started in 1988 and has grown to a global array of 1.389 free-drifting surface 
buoys (Figure 1). 

 
Figure1 : Global array of surface drifters as of 12 September 2016 

These buoys have a relatively simple design (Figure 2). They comprise a 
surface float with an antenna and a holey sock or drogue that hangs from it to 
capture the movements of the surface ocean currents. The buoys are tracked 
by satellites and send their location via the NOAA (National Oceanic and 

Atmospheric Administration) data centre 
every hour. 
Figure 2 : A schematic of a surface drifter, 
showing the surface float and holey sock 
drogued to ~ 15 m 

Using these satellite-tracked surface buoys, 
oceanographers are able to determine 
current speed and direction of surface ocean 
currents, as well as any other information 
from additional sensors the buoys are 
equipped with, such as sea surface 
temperature and atmospheric pressure. Due 
to the high frequency of data transmissions, 
the resolution of data is much higher than 
many other forms of lagrangian* 
instrumentation currently deployed (i.e. Argo 
floats). 

SAEON, in collaboration with the South 
African Weather Service (SAWS) and NOAA, deployed five surface drifters 
across the Agulhas Current during the second ASCA cruise earlier this year. 
Before the cruise these drifters were adopted by schools from the Egagasini 
education cluster around the Cape Peninsula as part of the Weather and 
Climate curriculum programme. 

The deployments were targeted at key features of the Agulhas Current (core, 
outside edge and offshore) and all five were deployed within a few hours of 
each other. This was a repeat experiment from the first ASCA cruise a year 
earlier to test the hypothesis proposed by Blanke et al. (2009) who stated that 
a drifter deployed inshore of the Agulhas Current core has a higher probability 
of flowing into the South Atlantic than a drifter deployed offshore of the 
Agulhas Current core. 

Preliminary results 

Preliminary results from the 2016 deployments have shown that of the three 
surface drifters deployed inshore and within the core of the Agulhas Current, 
one propagated into the South Atlantic (green track, Figure 3), another was 

caught in the Agulhas Retroflection (red track, Figure 3), while the third was 
trapped on the Agulhas Bank (blue track, Figure 3). All three completed at 
least one rotation around a trapped cyclonic eddy on the eastern edge of the 
Agulhas Bank. 

The two surface drifters deployed offshore of the Agulhas Current core (pink 
and yellow tracks, Figure 3) were almost immediately deflected into the Indian 
Ocean, with one returning to its deployment position and then continued 
propagating northwards. 

 
Figure 3: Trajectories of surface drifters deployed during the ASCA 2016 mooring 

cruise (red, green and blue tracks are drifters deployed in the Agulhas Current 
core; pink and yellow tracks are drifters deployed offshore of the Agulhas Current 
core; blue arrows indicate the surface current velocities at the time of deployment 
(obtained using a Ship-borne Acoustic Doppler Current Profiler (S-ADCP)). These 
speeds are clearly shown in figure 3(b). 

Due to the high resolution of the data and the interesting trajectories of the 
drifters, the ASCA team were able to apply a method developed by Lumpkin 
(2016) to identify 'loopers' (looping trajectories that complete at least two 
rotations; Figure 4). 

This work was prepared for the Data Buoy Cooperation Panel (DBCP) 
Workshop held at Scripps Institute of Oceanography in La Jolla, California in 
the United States of America on October 18th 2016. Scientists and technicians 
from around the world met at the workshop to discuss and share innovations 
and developments using satellite-tracked surface data buoys. ASCA 
presented a poster on this work. 

Following the workshop, this work will be extended and published in a 
reputable peer-reviewed scientific journal. 

At http://www.saeon.ac.za/enewsletter/archives/2016/october2016/doc06  
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Armadale Capital eyes ósubstantialô natural graphite resource in Tanzania 

Fabio Scala, October 28, 2016 

Graphite explorer Armadale Capital said the success of the recent drilling 
programme at its Mahenge Liandu project in Tanzania indicated the likely 
presence of a substantial and low-cost resource, which it hoped to confirm by 
the end of the year. 

Out of 21 holes drilled, metallurgists logged 18 that showed high-grade coarse 
flake graphite mineralisation over a 2km strike length. 

As all graphite mineralisation has so far been found near the surface, implying 
relatively low costs for extraction, while the quality of the graphite in the area 
has been confirmed the graphite projects being developed by ASX-listed 
Kibaran and Black Rock immediately adjacent to Mahenge Liandu. 

Chairman William Frewen said it was an “exceptional result” for the AIM-listed 
company and that preliminary findings from the JORC modelling now 

underway indicated a “substantial size graphite resource”, with formal results 
expected by late December. 

“With global demand for natural graphite expected to increase substantially 
over the next few years, the board is now focused on developing global 
marketing and supply chain evolution strategies,” Frewen said. 

“The board believes Armadale can rapidly advance Mahenge Liandu and carve out 
a differentiated niche from its neighbouring peers. Ideally, this will be achieved by 
focusing primarily on the European market, as more clarity on the end product 
quality and potential scalability of mining operation materialises.” 

Shares in Armadale were up 28% to 4p just before midday on Wednesday, 
their highest level since late last year. 

source: Digital Look 

At: https://furtherafrica.com/2016/10/28/armadale-capital-eyes-substantial-
natural-graphite-resource-in-tanzania/  

 

Kimberley Process looking to add Mozambique as a member 

Fabio Scala, November 4, 2016  
Kimberley Process (KP) chairperson Ahmed Bin Sulayem, has met with 
Mozambique President Filipe Nyusi to discuss the country’s compliance with 
KP requirements, as well as best practices in rough diamond valuation. 

Mozambique is not currently a member of the KP, but has been an aspiring 
candidate since it presented its membership portfolio in 2012. Following the 
discovery of diamonds earlier this year in the Massangena district of the Gaza 
province, local authorities have undertaken efforts to garner more support for 
its KP candidacy to get clearance to export conflict-free diamonds. 

While the country’s economy remains heavily dependent on agriculture, 
accounting for around 25% of gross domestic product, the export of precious 
metals and gemstones is emerging as one of the country’s major economic 
pillars. The discovery of diamonds will add to this vibrant sector, but the size 
of the Mozambican diamond resources remains undeclared for security 
reasons. 

The country currently faces difficult headwinds that are further aggravated by 
a regional drought, falling investments levels and rising debt levels. 

According to the ‘Mozambique Economic Update’ report, foreign direct 
investment (FDI) fell by 24% in 2015, exports declined by 14%, and growth 
decelerated to 6.3%. There is a need for FDI to accelerate the country’s 
significant, untapped potential. 

Several international mining companies have joined the country’s diamond 
exploration rush and, as such, receiving the KP stamp of approval would allow 
the country to export diamonds and spur its economic growth. 

“For years, the precious metals and gemstones sectors have been among the main 
drivers of the country’s growth and given the challenging economic conditions 
today, it is now more important than ever to extend our support to the Mozambican 
leaders to help them meet the KP Certification Scheme requirements. 

“At this stage, it is critical to ensure they have a firm understanding of best 
practices in rough diamond valuation thus stimulating better returns for the 
local population and miners, as well as provide them with a fair share of the 
country’s newly-found wealth,” said Bin Sulayem. 

In a bid to strengthen the country’s KP candidacy and support its application, 
the Maputo government has approved a number of measures that will come 
into effect on November 20. These include the creation of a supervising 
agency, the KP management unit, and a decree which regulates diamond, 
precious metals and gemstone sales. 

Bin Sulayem is currently traversing the continent to enter into dialogue with 
African countries around the rough diamond trade and strengthening the KP’s 
mandate. 

Sources: Mining Weekly 

At https://furtherafrica.com/2016/11/04/kimberley-process-looking-to-add-
mozambique-as-a-member/  

 

Tanzaniaôs President Magufuli says plans tighter mining laws 

Fabio Scala, November 6, 2016. 
Tanzania plans to further tighten controls on its mining sector to ensure that 
the country maximises the benefits from its wealth of natural resources, 
President John Magufuli said on Friday. 

Africa’s fourth-largest gold producer also has vast deposits of natural gas, 
coal, diamonds, uranium and gemstones. 

“Tanzania has a lot of minerals, but there have been a lot of funny 
deals … we have to look carefully at our laws so that we move forward 
as a country,” Magufuli told a news conference at State House in the 

country’s commercial capital, Dar es Salaam. 

Magufuli said his government recently approved new mining regulations 
aimed at ensuring that the benefits of the mining sector are shared more 
equitably between multinational mining companies and the state. 

Since coming to power in 2015, Magufuli has promised to root out tax evasion, 
corruption and mismanagement. 

“Some of the gold mines even have airstrips – how do you monitor what those 
planes are carrying from the gold mines? … our country should not continue 
to be robbed.” 

Gold exports alone earned Tanzania $1.27 billion in 2015, down from $1.32 
billion the previous year, largely due to a fall in global commodity prices and 
output. 

Major gold mining companies in Tanzania include Acacia Mining Plc 
(previously known as African Barrick Gold), which has three gold-producing 
mines, and AngloGold Ashanti Ltd. 

Tanzania’s President John Pombe Magufuli 

Magufuli said some mining companies export mineral sand for smelting 
abroad and said the country must build its own gold smelters to stop such 
exports. 

Tanzania passed a mining law in 2010 that increased the royalty paid on 
minerals like gold from 3 percent to 4 percent and required the government to 
own a stake in future mining projects. 

The Mining Act also requires mining firms to list on the Dar es Salaam Stock 
Exchange (DSE) and in September the government approved regulations to 
enforce that law. 

All mining firms operating in Tanzania now must list on the stock exchange 
not later than two years after the approval of the new regulations. 

The new rules also require a holder of a special mining licence to have a 
minimum of 30 percent local ownership of all paid up shares. 

Source: Reuters 

At https://furtherafrica.com/2016/11/06/tanzanias-president-magufuli-says-
plans-tighter-mining-laws/  
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Xtract raises funds to revive its Mozambique gold mine 

Fabio Scala, November 3, 2016 

Xtract Resources has entered into a £980 000 subscription agreement with 
YA II EQ to provide additional working capital to further develop its Manica 
gold mine, in Mozambique. 

Xtract chairperson Colin Bird reiterated that the company was now solely 
focused on its Manica project after having stopped investing in the Chepica 
gold/copper mine, in Chile. 

The Manica mine, located 4 km north of Manica town, is currently in its 
bankable feasibility study phase, with production expected to start in April 
2017. 

The one-million-ounce mine is set to produce 48 000 oz/y of gold at a cash 
cost of $670/oz. It will have a mine life of ten years. 

YA II EQ is subscribing for 3.5-billion new ordinary Xtract shares at 0.028p 
apiece. This represents about 19.4% of Xtract’s enlarged issued share capital. 

On completion of the subscription, Xtract will initially retain £110 000 of the 
proceeds for general working capital purposes. The balance of £870 000 will 
be used to make the payment to the Investor under an equity swap agreement, 
which would see the investor make 12 monthly settlement payments of £72 
500. 

Capital expenditure at Manica is estimated to be around $28-million. 

Source: Mining Weekly 

At https://furtherafrica.com/2016/11/03/xtract-raises-funds-to-revive-its-
mozambique-gold-mine/  

 

Ethiopia: Govt Eyeing Iron Ore Extraction Options 

Photo: The Citizen (file photo). 

4 November 2016. The Ethiopian Herald 
(Addis Ababa) 

By Abebe Woldegiorgis 

Forum was informed iron ore extraction 
and processing require heavy metallurgy 
industry and opens door for foreign 

investors and joint venture. 

Policy Study and Research Center Executive Director Abay Tsehaye said here 
yesterday that the government is eyeing towards various options to explore 
and utilize the country's iron and steel resources. 

Speaking at a consultative forum on the role of stakeholders in iron ore, 
metallurgy and steel industry challenges and policy options, Abay said though 
studies conducted over the past decades indicated iron and steel potential of 
the country, the costly nature of its extraction made it difficult to utilize it. 

In addition to the cost, modern technology and qualified human resources, 
aerial mapping of the sites needs patience and time, he said, adding the 
government prepares policy options to achieve the desired goals. 

According to Abay, before engaging in the extraction of the resources, the 
quality of these minerals must be tested for iron ores found in the country could 

be of low quality. And this makes competing in the global market and winning 
customers demands difficult. 

As a way out, the country is importing iron ore and blends it with the local one to 
produce steel, he said. Abay further said that equipping the country with 
appropriate technology is advantageous to reduce waste. "Mobilizing fund locally 
and from foreign financial institutions is also crucial to achieve the goals." 

Makalle University Researcher Dr. Idris Zeharudin for his part said geological 
surveys indicated that iron ore is available in Tigray, west Ethiopia, Southern 
Nations, Nationalities and Peoples and Harari States. 

Some of the resources are found in open surface while others are under 
ground, he said, adding public and private sectors are investing in the 
extraction work. 

He further said the availability of road and energy infrastructure is the minimum 
requirement to utilize the resources. In our country iron ore resources are 
usually found in the valleys where sedimentary rocks are prevalent making 
extraction difficult task unless backed by modern technology, he added. 

Coupled with the demand for environmental friendly extraction, iron ore 
require heavy metallurgy industry opening the door for foreign investors and 
joint venture, Idris said. 

At http://allafrica.com/stories/201611071284.html  

 

Diamond collection brings deep Earth to the surface 

Analysis of diamonds from the 
Denver Museum of Nature & 
Science collection provide a look 
inside the earth's mantle.  

Researchers at the Denver 
Museum of Nature & Science and 
University of British Columbia 
recently analyzed diamonds from 
the Museum’s collection and 
learned how an unusual chunk of 

Africa formed. 

It takes incredible heat and pressure to form a diamond. And when these 
diamonds were formed, microscopic minerals were trapped inside. The 
chemistry of these minerals, or inclusions, provides a rare look at the 
processes that led to the formation of Earth’s crust. Inclusions found in the 
Museum’s diamonds from the Congo craton in central southern Africa illustrate 
an incredible 3-billion-year journey through tectonic collisions and volcanic 
eruptions. 

The international scientific team, led by author Charles W. Kosman, used an 
electron microprobe, an infrared spectrometer and a secondary ion mass 
spectrometer to analyze these diamonds. 
 “These diamonds are special,” Kosman said. “They’re the ultimate time 
capsules from deep Earth.” 

The researchers determined that the diamonds formed as thinner continental 
fragments and began their journey beneath the thick, buoyant continental 
crust of central Africa. Over 2.8 billion years, this part of the African continent 

repeatedly rammed into smaller and thinner fragments. These fragments slid 
downward back toward Earth’s core where they were dehydrated by extreme 
heat and pressure, triggering the formation of diamonds. The diamonds were 
then brought to the surface in volatile eruptions, which pierced the hide of the 
ancient African continent and eventually deposited the diamonds on the 
surface. 

“The circumstances that led to the formation of these diamonds trapping 
invaluable information inside are incredible,” said James Hagadorn, Museum’s 
curator of geology. “Grueling conditions – temperatures five times hotter than 
your oven, and pressure 10 times that found below Mount Everest—are what 
it takes to freeze clues to Earth’s evolution for studies such as this one.” 

By knowing how and where diamonds like these are formed, it also informs 
the ability to predict where to find future diamond deposits. Museum 
collections are often overlooked as a resource for clues to Earth’s delicate 
atmospheric history. 

“Diamonds are a key part of our culture and industry. Not all diamonds end up 
on a ring or a saw-blade’s edge. The ugly ones often have the coolest scientific 
stories to tell,” said Hagadorn. 

The above post is reprinted from materials provided by Denver Museum of 
Nature & Science. 

At http://www.geologyin.com/2016/11/diamond-collection-brings-deep-earth-
to.html  
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China, Africa Cooperate On Freshwater Lake Protection 

8 November 2016; Forum on China-Africa Cooperation (Beijing) 

Lake Kivu. 

Nanchang — Lake Poyang and Lake Victoria, the largest freshwater lakes in 
China and Africa, respectively, are to witness closer cooperation in ecological 
protection and development, Chinese researchers have said. 

Chen Kui, a lake ecology expert with the Jiangxi provincial committee for 
mountain, rivers and lakes development and protection, said that Chinese 
researchers have completed a field study around Lake Victoria in central and 
eastern Africa, and exchanged views with local government departments, 
academic institutions and civil groups, on the lake's development and ecology. 

Situated at the border of Uganda, Kenya and Tanzania, Lake Victoria is 
strategically significant to the development of the three countries, but there is 
a lack of comprehensive development plans and in technologies for pollution 
treatment, clean energy and renewable agriculture, Chen said. 

Capacity building is also much needed in local communities and institutions, 
she said. 

Dai Xingzhao, director of the committee's executive office, echoed Chen's 
sentiments, and said that Lake Poyang had faced similar challenges over 
decades, particularly in terms of the treatment and prevention of desertificated 
land and ecological restoration. 

"Both China and Africa need to coordinate economic development and 
ecological protection. The potential of sharing knowledge and best practices 
between the two is huge," Dai said. 

He said that a number of cooperation agreements had been inked to stage 
technical training and start demonstration projects in the Lake Victoria region. 

At 
http://allafrica.com/stories/201611080375.html?utm_campaign=allafrica%3A
editor&utm_medium=social&utm_source=facebook&utm_content=promote%
3Aaans%3Aabonoo  

 

A Single Migration From Africa Populated the World, Studies Find 

The KhoiSan, hunter-gatherers 
living today in southern Africa, 
above, are among hundreds of 
indigenous people whose genetic 
makeup has provided new clues 
to human prehistory. CreditEric 
Laforgue/Gamma-Rapho, via 
Getty Images 

Carl Zimmer, Sept. 21, 2016 

Modern humans evolved in 
Africa roughly 200,000 years 
ago. But how did our species go 

on to populate the rest of the globe? 

The question, one of the biggest in studies of human evolution, has intrigued 
scientists for decades. In a series of extraordinary genetic analyses published 
on Wednesday, researchers believe they have found an answer. 

In the journal Nature, three separate teams of geneticists survey DNA 
collected from cultures around the globe, many for the first time, and conclude 
that all non-Africans today trace their ancestry to a single population emerging 
from Africa between 50,000 and 80,000 years ago. 

“I think all three studies are basically saying the same thing,” said Joshua M. 
Akey of the University of Washington, who wrote a commentary 

accompanying the new work. “We know there were multiple dispersals out of 
Africa, but we can trace our ancestry back to a single one.” 

The three teams sequenced the genomes of 787 people, obtaining highly 
detailed scans of each. The genomes were drawn from people in hundreds of 
indigenous populations: Basques, African pygmies, Mayans, Bedouins, 
Sherpas and Cree Indians, to name just a few. 

The DNA of indigenous populations is essential to understanding human history, 
many geneticists believe. Yet until now scientists have sequenced entire genomes 
from very few people outside population centers like Europe and China. 

The new data already are altering scientific understanding of what human 
DNA looks like, experts said, adding rich variations to our map of the genome. 

Each team of researchers tackled different questions about our origins, such 
as how people spread across Africa and how others populated Australia. But 
all aimed to settle the controversial question of human expansion from Africa. 

In the 1980s, a group of paleoanthropologists and geneticists began 
championing a hypothesis that modern humans emerged only once from 
Africa, roughly 50,000 years ago. Skeletons and tools discovered at 
archaeological sites clearly indicated that modern humans lived after that time 
in Europe, Asia and Australia. 

At http://www.nytimes.com/2016/09/22/science/ancient-dna-human-
history.html?smid=fb-nytscience&smtyp=cur  

 

India and Japan look to African oil and gas for energy security 

Fabio Scal, November 
7, 2016 

Speakers from India 
and Japan told the 
Africa Oil Week 
conference this week 
about plans to invest in 
Africa’s oil and gas 
producing countries to 
help meet growing 
energy demands 

Dr Anil Bhandari, an independent consultant and former director of exploration 
for ONGC, said that India currently produces 2.3 per cent of the world’s total 
energy but 17 per cent of its crude oil imports, essential for meeting energy 
security needs across multiple sectors, come from Africa. Additionally, Angola 
and Nigeria are leading exporters of gas to India. 

India is also investing in hydrocarbons projects elsewhere on the continent, 
with interests in Libya, Sudan, South Sudan and Mozambique, and plans to 
invest in Algeria, South Africa and basins in East and West Africa. 

“India can be a natural market for Africa, due to its proximity to African oil and 
gas resources,” said Dr Bhandari. “Indian and African companies can work 
closely together.” 

Japan is also eyeing African oil and gas projects to help meet its energy 
demands, with 90 per cent of its energy needs relying on imports of oil, gas 
and coal. Mika Takehara, a researcher and analyst for Japan Oil, Gas and 
Metals National Corporation (JOGMEC), told the conference that Japan is 
investing heavily in oil and gas projects abroad to ensure energy security in 
the low oil price environment. 

Ms Takehara said JOGMEC is instrumental in providing financial and technical 
support to African projects, as well as offering up to 75 per cent equiity and 
taking on up to 75 per cent of the liability in oil and gas projects during the 
development phase. 

“Historically, we have assisted several exploration and production projects in 
Mozambique, Gabon and others,” she said, adding that at present JOGMEC 
is only involved in one project, a GTL project which is located in Mozambique. 
Ms Takehara spoke highly of the GTL project which uses “innovative 
Japanese technology” as well as being environmentally sustainable through 
reusing CO2 in feeds. 

“This reduces CO2 emissions, lowers plant costs and increases energy 
efficiency,” she said. 

Source: Oil Review Africa 

At https://furtherafrica.com/2016/11/07/india-and-japan-look-to-african-oil-
and-gas-for-energy-security/  
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Angola Leads Oil Production in Africa 

8 November 2016, Angola Press Agency (Luanda) 

Luanda — With its 1.7 million barrels of crude oil a day, well above Nigeria's 
1.5 million, Angola stood in September this year, for seven running months, at 
the head of the African oil producing countries. 

The information is contained in a report from the Organisation of Petroleum 
Producing and Exporting Countries (OPEC). The report states that Nigeria led 
the African ranking in 2016 with its 1.8 million barrels a day, against Angola's 
1.7 million, but recorded a drop to 1.4 million in May this year, caused by 
terrorist attacks, armed groups and internal political instability. Angola is faced 
with an economic crisis since 2014, as a result of the fall in the oil price on the 

world market, dropped from more than Usd 100 a barrel in the first semester 
of that year to Usd 36, against 45 the Government expected to yield, in line 
with the 2016 State Budget predictions, which led the Government into 
amending the budget putting the barrel price at Usd 41. In August this year, 
according to a Finance Ministry's report, the Angolan Oil Company (Sonangol) 
secured 65 percent of Angolan State's revenues, through the export of crude 
oil, totalling Usd 467 million. 

At 
http://allafrica.com/stories/201611080900.html?utm_campaign=allafrica%3Aeditor&
utm_medium=social&utm_source=facebook&utm_content=promote%3Aaans%3Aa
bqpsq 

 

Peat bog reveals more than 1,000 years of Tanzanian history 

November 8, 2016, University of York 

Scientists at the University of York have charted more than 1,000 years 
of Tanzanian environmental history using sediments extracted from a 
peat bog. 

Working in the Eastern Arc Mountains of Tanzania, where only 15% of the 
tropical forests remain compared to 1,000 years ago, the team aimed to 
identify if the region's rich biodiversity had altered over the years and what 
major events in history, such as the emergence of the ivory trade in the 
Victorian period, might have contributed to changes in the forests. 

Researchers took layers of peat from a bog, where material, such as pollen, 
charcoal from fires, and other remains from the environment, are trapped and 
preserved over many years in the sediments. Using radiocarbon dating 
techniques they were able to reconstruct how the ecosystem changed over 
the past 1,200 years. 

Research results show that the forest ecosystem remains quite stable -- the 
same as it was more than 1,000 years go. This suggests that climate change 
has not yet impacted on the forest, possibly due to its proximity to moist, fresh 
air from the Indian Ocean. Results also show, however, that the shrinking size 
of the forest is largely due to human activity. 

Dr Robert Marchant, from the University of York's Department of Environment, 
said: "The Eastern Arc Mountains are a biodiversity hotspot, but it has been 
under threat from human activities for many years. 

"Forests that are now separated by some miles were once joined together, but 
what we don't know is just how much these changes have impacted on its 
biodiversity over time and what activity had the biggest impact on its 
environment. 

"With this new data we were able to see at what points the environment started 
to change and through historical records we matched these changes to 
particular events in time. For example we start to see pollen from New World 
crops, such as maize, start to spread from around 1750, as well as evidence 
of forest plantations of pine trees, and eucalyptus from the Colonial period, 
which are not native to the environment. 

"Maize crop enters our record at a time when large parts of the forest were cut 
down and farmed to accommodate the European ivory trades -- or caravan 
trades as they were known." 

In the 1860s European and Arab traders to the region slaughtered up to 
70,000 elephants for their ivory each year. It was traded to other countries for 
the production of a range of items, from ornaments, piano keys, cutlery 
handles, jewellery, and as part of exhibits. It not only decimated the elephant 
population, but also the impact the animals had on the forest composition and 
distribution. 

Dr Jemma Finch, who carried out the work at York, but is now based at the 
University of KwaZulu-Natal, South Africa, added: "We start to see large 
increases in charcoal in the record at about the time colonial forest offices 
arrive to cut trees for timber trading. 

"It is only in the 1980s that we start to see less human activity in the records. 
This was the time when a timber ban was put in place and forest preservation 
policies established." 

The researchers highlight that although human activity has been the biggest 
impact on the forest over the years, and biodiversity is relatively stable today 
despite the diminished size of the forest, climate change is still a threat to its 
future. 

Dr Marchant said: "This research can help us identify the best areas of the 
forest to conserve for sustainable growth, where plant and animal life and, 
most importantly, the ecosystem services that sustain the Tanzania nation, 
are most likely to be supported. 

"If predictions about a wetter, but much warmer, climate in the future are 
accurate, then now is the time to start to invest in this important landscape so 
that it is still here in the next 1,000 years." 

The research is published in the journal The Holocene. 

Story Source: Materials provided by University of York. 

At https://www.sciencedaily.com/releases/2016/11/161108130459.htm  

 

Blue Diamond 'Worth Tens Of Millions' Discovered 

The gem was dug up at a lucrative site 
near Pretoria. Pic: Petra Diamonds 

November 2016 

A massive diamond with a possible 
price tag of more than £36m has been 
discovered at a mine in South Africa. 

The 29.6 carat blue diamond, 
described as being "exceptional", was 
dug up at the Cullinan mine near 
Pretoria - owned by Petra Diamonds. 

Chief executive Johan Dippenaar said: "The stones in the last year or so are 
selling well above $2m (£1.2m) per carat. That's not my quote, that's updates 
in the market." 

However, analyst Cailey Barker at brokers Numis said it could expect to fetch 
less - between $15m (£9m) and $20m (£12m) - at auction. 

The mine, owned by the firm since 2008, was also where the Cullinan 
Diamond was found in 1905 - described as the largest rough gem diamond 
ever recovered and weighing 3,106 carats. 

Other notable diamonds found in the mine include a 25.5 carat Cullinan blue 
diamond, found in 2013 and sold for $16.9m (£10m), and a diamond found in 
2008, known as the Star of Josephine, which was sold for $9.49m (£5.7m). 

Diamonds unearthed by Petra, which also operates mines in Botswana and 
Tanzania, have previously been displayed at Buckingham Palace. 

The 1905 Cullinan Diamond was cut into two stones – the First Star of Africa 
and the Second Star of Africa – and form part of Britain's crown jewels held in 
the Tower of London. 

At http://www.geologyin.com/2016/11/blue-diamond-worth-tens-of-
millions.html  
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Zimbabweôs biggest coal miner gets orders for fuel from Europe 

Fabio Scala, November 10, 2016 

Zimbabwe’s biggest coal miner by output will start exporting a variety of the 
fuel used for steel to Europe next month, making it the first producer from a 
southern African nation to do so, according to officials. 

Makomo Resources Ltd. has received orders for 15,000 metric tons that will 
be shipped in December, Finance Director Tendai Mungoni said Tuesday. He 
declined to name the final destination of the coal, saying the information was 
confidential. The company is in talks with authorities at Mozambique’s port of 
Beira for the fuel to be shipped from there, he said. 

The spot price of metallurgical, or coking, coal on Tuesday topped $300 a ton 
for the first time since flooding in Australia curbed output from the world’s 
biggest seaborne exporter five years ago. The price has almost quadrupled 
since the start of June. Zimbabwe has five coal operating mines but only 
Makomo is fully operational. 

“The inquiries we’ve had are as a result of the recovery in coal prices 
internationally and to date, we’ve had two firm orders from Europe,” Mungoni 
said in an interview near Hwange, about 730 kilometers (454 miles) west of 
the capital, Harare. 

Makomo produces 160,000 tons of coking and thermal, or power-plant, coal 
monthly, Operations Manager Kuda Nyabonda said. It sells this mainly to 
Zimbabwe Power Co., Zambian Breweries and merchants in the Democratic 
Republic of Congo. 

Makomo is expected to start building a 600-megawatt, $1.2 billion power plant 
during the first quarter of 2017, Mungoni said. It has concluded a financing 
agreement with Chinese partners for the project, he said. 

Source: Bloomberg,  

At https://furtherafrica.com/2016/11/10/zimbabwes-biggest-coal-miner-gets-
orders-for-fuel-from-europe/  

 

Tanzania: Dar Mulls Adding Tanzanite in Foreign Reserves 

Tanzanite (file photo). Photo: Daily News; 

11 November 2016, Tanzania Daily News 
(Dar es Salaam) 

By Nelly Mtema 

Dodoma — The government is 
contemplating to include Tanzanite 
gemstones in national foreign reserves at 
the Central bank instead of gold which is 

shunned due to price instability, the Minister for Finance and Planning, Dr 
Phillip Mpango has said. 

Dr Mpango said in Parliament yesterday that the Central Bank was 
considering the idea of instating the rate and extraordinary gemstones in the 
reserves because of its price stability in the world market and the fact that it is 
mined in Tanzania. 

Tanzanite is the blue/violet variety of the mineral zoisite (a calcium aluminium 
hydroxyl Sorosilicate) belonging to the epidote group. It was discovered by a 
Tanzanian Jumanne Mhero Ngoma in the Mirerani Hills of Manyara Region in 
Northern Tanzania in 1967, near the city of Arusha and Mount Kilimanjaro. 

Responding to a question from Dalaly Kafumu (Igunga, CCM) who wanted to 
know why gold is not in the national foreign, the minister said the Central Bank 
was hesitant to reinstate gold in its foreign reserve due to its price instability. 

He said global gold price fluctuation was one of the factors that made the 
government to rescind plans for including the bullion in the national foreign reserve. 
With gold output at roughly 40 tonnes a year, Tanzania is the fourth largest gold 
producer in Africa after South Africa, Ghana and Mali. The Kigoma Urban legislator, 
Kabwe Zitto was not convinced with the argument by the minister. 

He said US dollar was as well not stable and asked the government to 
reconsider its position. In his main question, Dr Kafumu said the country has 
enough gold which he said should be turned to monetary reserve as it is the 
case with other African countries , Ghana and South Africa being amongst. 

The Deputy Minister for Finance and Planning, Dr Ashatu Kijaji had earlier said 
the reserves kept by the Central Bank were enough for importing goods for a 
period of four months. She said the foreign reserve could either be kept in either 
monetary gold or foreign currency but for convertibility they had opted for dollars. 
At https://www.facebook.com/Geological-Society-of-Africa-GSAf-187410537966092/  

 

Uganda Raises Concern Over Melting Snow On Mt Rwenzori 

14 November 2016; The Monitor (Kampala) 

By Emmanuel Ainebyoona 

Marrakesh — As countries meet in Marrakesh, Morocco to discuss the 
implementation of the Paris Agreement, the Ugandan delegation has 
expressed concern over the global rise in temperature which has resulted into 
the melting of snow on top of Mt Rwenzori. 

Mt Rwenzori is located in western Uganda at the Uganda-Democratic 
Republic of Congo border. 

In an interview with the Daily monitor, Prof John Kaddu, the team leader of the 
adaptation, loss and damage thematic group of Uganda's delegation, said 
carbon emissions from other parts of the world are behind the rise in 
temperature now responsible for the glacier retreat on top of Mt Rwenzori. 

"The melting of snow emerges from the rising temperatures which dates back 
from many centuries of gases from industries," Prof Kaddu said. 

Uganda's briefing paper at the 22nd Conference of Parties to the United 
Nations Convention on Climate Change currently ongoing, indicates that the 
snow has melted from 7.5Km in 1905 to 1.5km in 2006. 

According to the same document, temperature change from the median in the 
next coming 50 years is projected at +2 to +3 degrees celicious across the 
country. 

As a result of increased emissions, Prof Kaddu said something like a blanket 
forms up in the atmosphere (greenhouse gases) causing the rise in 
temperature. Prof Kaddu said the mixture of gases have led to the earth 
warming up. 

He said the continued melting of snow on top of Mt Rwenzori is likely to impact 
negatively on people's livelihoods. 

"In Uganda when there is warming, there is snow melting and when the snow 
melts, you get irregular movement of water downstream from the snow," said 
Prof Kaddu, adding that this water affects coffee growing on the slopes of the 
mountain and is responsible for flooding. 

"Previously, we didn't have malaria in the highland ecosystem because of cold 
but when there is warming, you get mosquitoes which start leaving at an 
altitude where they were not," he added. 

The climate change impacts are being felt across all ecosystems in the 
country, according to Uganda's briefing paper. 

At the negotiations, Prof Kaddu wants the large emitters of greenhouses 
gases to pay for the loses and damages because African countries only 
contribute four per cent to the world's emissions 

The COP22 president and Morocco minister of Foreign Affairs, Mr 
Salaheddine Mezouar, while addressing a press conference at the weekend 
said the Marrakesh conference is aimed implementing of the Paris Climate 
Agreement. 

Agreement 

The Paris Climate Agreement seeks to limit global warming well below 2°C 
and as close to 1.5°C as possible to prevent dangerous climate tipping points, 
beyond which the world may lose the ability to control the outcome. So far, 
about 105 countries, including Uganda, have ratified the Paris Agreement, 
which came into force on November 4. 

At 
http://allafrica.com/stories/201611150055.html?utm_campaign=allafrica%3A
editor&utm_medium=social&utm_source=facebook&utm_content=promote%
3Aaans%3Aabmrjk  

 

 

https://furtherafrica.com/2016/11/10/zimbabwes-biggest-coal-miner-gets-orders-for-fuel-from-europe/
https://furtherafrica.com/2016/11/10/zimbabwes-biggest-coal-miner-gets-orders-for-fuel-from-europe/
https://www.facebook.com/Geological-Society-of-Africa-GSAf-187410537966092/
http://allafrica.com/stories/201611150055.html?utm_campaign=allafrica%3Aeditor&utm_medium=social&utm_source=facebook&utm_content=promote%3Aaans%3Aabmrjk
http://allafrica.com/stories/201611150055.html?utm_campaign=allafrica%3Aeditor&utm_medium=social&utm_source=facebook&utm_content=promote%3Aaans%3Aabmrjk
http://allafrica.com/stories/201611150055.html?utm_campaign=allafrica%3Aeditor&utm_medium=social&utm_source=facebook&utm_content=promote%3Aaans%3Aabmrjk
http://allafrica.com/view/group/main/main/id/00047181.html
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Researchers find evidence for a cold, serpentinized mantle wedge beneath Mt. St. Helens 

November 2, 2016 by Steve Carr 

It's been more than 35 years since the last major eruption of Mount St. Helens. 
Since that blast, much research has been conducted with scientists learning 
a great deal about one of the most active volcanoes within the Cascade arc, 
a North-South chain of volcanoes in the Pacific Northwest that formed above 
the subducting Juan de Fuca plate. 

Mount St. Helens is known as a composite volcano or stratovolcano, a term 
for steep-sided symmetrical cones that are constructed of alternating layers of 
lava flows, ash and other volcanic debris. Composite volcanoes tend to erupt 
more explosively and pose considerable danger to nearby life and property 
such as Mount St. Helens did in the 1980 eruption. Its location, however, is 
unusual because it lies approximately 30 miles due west of Mount Adams and 
the main axis of arc volcanism. 

Much has been learned since that eruption. Petrologic and geophysical 
research at Mount St. Helens that suggests most of the eruptive products were 
derived from one or more upper-crustal magma chambers located between 
depths of three to 12 kilometers (approximately two to 7 miles). 

Volcanic eruptions are caused by magma, a mixture of liquid rock, crystals 
and dissolved gases. Arc magmas are the end result of complex series of 
processes involving the interaction between the overlying crust and melts that 
ascend from the mantle wedge source region. 

Despite the previous research, the structure of the deep magmatic plumbing 
system beneath Mount St. Helens and its context within the broader Cascadia 
subduction system remain poorly resolved despite the genetic link between 
subduction and arc volcanism. 

Recently, researchers including postdoctoral researcher Steven Hansen, 
along with mentor and Assistant Professor Brandon Schmandt at The 
University of New Mexico, have been searching for additional answers 
surrounding the magmatic system of Mount St. Helens as part of a multi-year 
collaborative research project involving several institutions. 

The overarching goal of the research, released today in Nature 
Communications, is to illuminate the architecture of the greater Mount St. 
Helens magmatic system from slab to surface. 

The collaboration, titled iMUSH (Imaging Magma Under St. Helens), 
supported by the GeoPrisms and the EarthScope Programs of the US National 
Science Foundation, also involves researchers from the Department of Earth 
Science at Rice University, the Department of Earth and Space Sciences from 
the University of Washington, and the Department of Earth and Atmospheric 
Sciences from Cornell. 

More at http://phys.org/news/2016-11-evidence-cold-serpentinized-mantle-
wedge.html 

 

Why does our planet experience an ice age every 100,000 years? 

October 26, 2016, Cardiff University 

Experts from Cardiff University have offered up an explanation as to why 
our planet began to move in and out of ice ages every 100,000 years. 

This mysterious phenomena, dubbed the '100,000 year problem', has been 
occurring for the past million years or so and leads to vast ice sheets covering 
North America, Europe and Asia. Up until now, scientists have been unable to 
explain why this happens. 

Our planet's ice ages used to occur at intervals of every 40,000 years, which 
made sense to scientists as the Earth's seasons vary in a predictable way, 
with colder summers occurring at these intervals. However there was a point, 
about a million years ago, called the 'Mid-Pleistocene Transition', in which the 
ice age intervals changed from every 40,000 years to every 100,000 years. 

New research published today in the journal Geology has suggested the 

oceans may be responsible for this change, specifically in the way that they 
suck carbon dioxide (CO2) out of the atmosphere. 

By studying the chemical make-up of tiny fossils on the ocean floor, the team 
discovered that there was more CO2 stored in the deep ocean during the ice 
age periods at regular intervals every 100,000 years. 

This suggests that extra carbon dioxide was being pulled from the atmosphere 
and into the oceans at this time, subsequently lowering the temperature on 
Earth and enabling vast ice sheets to engulf the Northern Hemisphere. 

Lead author of the research Professor Carrie Lear, from the School of Earth 
and Ocean Sciences, said: "We can think of the oceans as inhaling and 
exhaling carbon dioxide, so when the ice sheets are larger, the oceans have 
inhaled carbon dioxide from the atmosphere, making the planet colder. When 
the ice sheets are small, the oceans have exhaled carbon dioxide, so there is 
more in the atmosphere which makes the planet warmer. 

"By looking at the fossils of tiny creatures on the ocean floor, we showed that 
when ice sheets were advancing and retreating every 100,000 years the 
oceans were inhaling more carbon dioxide in the cold periods, suggesting that 
there was less left in the atmosphere." 

Marine algae play a key role in removing CO2 from the atmosphere as it is an 
essential ingredient of photosynthesis. 

CO2 is put back into the atmosphere when deep ocean water rises to the 
surface through a process called upwelling, but when a vast amount of sea 
ice is present this prevents the CO2 from being exhaled, which could make 
the ice sheets bigger and prolong the ice age. 

"If we think of the oceans inhaling and exhaling carbon dioxide, the presence 
of vast amounts of ice is like a giant gobstopper. It's like a lid on the surface 
of the ocean," Prof Lear continued. 

More at https://www.sciencedaily.com/releases/2016/10/161026081537.htm  

 

Crack discovered in Earth's magnetic shield 

November 3, 2016, Tata Institute of Fundamental Research 

The GRAPES-3 muon telescope located at TIFR's Cosmic Ray 
Laboratory in Ooty recorded a burst of galactic cosmic rays of about 20 
GeV, on 22 June 2015 lasting for two hours. 

The burst occurred when a giant cloud of plasma ejected from the solar corona, 
and moving with a speed of about 2.5 million kilometers per hour struck our planet, 
causing a severe compression of Earth's magnetosphere from 11 to 4 times the 
radius of Earth. It triggered a severe geomagnetic storm that generated aurora 
borealis, and radio signal blackouts in many high latitude countries. 

Earth's magnetosphere extends over a radius of a million kilometers, which 
acts as the first line of defence, shielding us from the continuous flow of solar 
and galactic cosmic rays, thus protecting life on our planet from these high 
intensity energetic radiations. Numerical simulations performed by the 
GRAPES-3 collaboration on this event indicate that the Earth's magnetic 
shield temporarily cracked due to the occurrence of magnetic reconnection, 
allowing the lower energy galactic cosmic ray particles to enter our 

atmosphere. Earth's magnetic field bent these particles about 180 degree, 
from the day-side to the night-side of the Earth where it was detected as a 
burst by the GRAPES-3 muon telescope around mid-night on 22 June 2015. 
The data was analyzed and interpreted through extensive simulation over 
several weeks by using the 1280-core computing farm that was built in-house 
by the GRAPES-3 team of physicists and engineers at the Cosmic Ray 
Laboratory in Ooty. 

This work has recently been published in Physical Review Letters. 

Solar storms can cause major disruption to human civilization by crippling 
large electrical power grids, global positioning systems (GPS), satellite 
operations and communications. 

The GRAPES-3 muon telescope, the largest and most sensitive cosmic ray 
monitor operating on Earth is playing a very significant role in the study of such 
events. This recent finding has generated widespread excitement in the 
international scientific community, as well as electronic and print media. 

At https://www.sciencedaily.com/releases/2016/11/161103125930.htm  

http://phys.org/news/2016-11-evidence-cold-serpentinized-mantle-wedge.html
http://phys.org/news/2016-11-evidence-cold-serpentinized-mantle-wedge.html
https://www.sciencedaily.com/releases/2016/10/161026081537.htm
https://www.sciencedaily.com/releases/2016/11/161103125930.htm
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Conundrum of missing iron in oxygen minimum zones solved 

Important Biogeochemical Process In The Ocean Discovered 

October 28, 2016, Helmholtz Centre for Ocean Research Kiel (GEOMAR) 

 
Vertical and horizontal distribution of oxygen, nitrogen compounds and iron in 

seawater in the oxygen minimum zone off Peru. Decreasing concentrations of 
dissolved iron do not coincide with the occurrence of oxygen but with the increase 
of dissolved nitrogen compounds. Credit: GEOMAR 

In principle, there is no lack of iron on Earth as the metal is one of the 
most abundant elements in Earth's crust. However in the ocean, 
dissolved iron is very rare, since it reacts rapidly with oxygen forming 
iron minerals which are poorly soluble and therefore unavailable for 
organisms. Nevertheless, dissolved iron is an essential nutrient for life. 
Without iron there would be no plankton growth, no food chain, no 
photosynthesis and no carbon fixation in the oceans. The sources of this 
micronutrients is therefore a central question for marine research. In 
theory, plenty of dissolved iron should be present in low-oxygen areas 
because there the reaction partner oxygen is missing. However, 
measurements show that this is not the case even in the large and 
essentially anoxic oxygen minimum zones of the tropical oceans. 

An international research team lead by scientists from GEOMAR Helmholtz 
Centre for Ocean Research Kiel carried out a complex interdisciplinary study 
in the context of the Collaborative Research Project (SFB) 754 "Climate-
Biogeochemistry Interactions in the Tropical Ocean" and discovered a process 
which explains the iron removal under anoxic conditions. "The results can also 
help to understand fundamental processes in the nitrogen and the carbon 
cycle," explains Dr. Florian Scholz from GEOMAR. He is the first author of the 

study, which has recently been published in the international journal Earth 
and Planetary Science Letters. 

The conundrum about the relative "iron deficiency" in the tropical oxygen 
minimum zones was even greater since previous studies had shown that in 
these regions huge amounts of iron are released in the ocean from anoxic sea 
floor sediments. "However, only a small part of this iron reaches the surface 
layers and the open ocean where biological productivity is limited by iron," 
Florian Scholz explains. Thus, the question was: Which process is removing 
the iron from the seawater? 

In order to solve this question, the team took samples from the seabed, from 
the boundary layer between the seabed and seawater, as well as from 
different water layers in the tropical oxygen minimum zone during the 
Expedition M92 with the German research vessel METEOR in January 2013. 
These samples were then extensively investigated for chemical, physical and 
biological parameters. 

"Among other tasks microbiologists carried out genetic analyses of the 
microorganisms living in the water in order to evaluate which metabolic 
processes are predominant," Scholz explains. In addition, the team studied 
particle samples from the water column at the synchrotron radiation source at 
the Karlsruhe Institute of Technology (KIT). With this analysis they were able 
to determine which iron minerals occur in the different water layers. 

These analyses revealed that the iron reacts with nitrate instead of oxygen. 
This is due to certain microorganisms, which are also responsible for the 
decomposition of bioavailable nitrogen. "So far, these processes have not 
been detected in oxygen minimum zones," Florian Scholz explains, "but they 
are important to understand the overall system. Only when we know when and 
where certain nutrients are available for plankton growth we can also estimate 
how much carbon the plankton can bind by photosynthesis and thus remove 
from the atmosphere." 

As head of a new Emmy Noether junior research group funded by the German 
Science Foundation, Dr. Florian Scholz will continue to study the fluxes of iron 
and other micronutrients across the seafloor in the coming years. "At present, 
we are further developing existing, autonomous deep-sea laboratories such 
that they can also detect very small concentrations of certain trace elements, 
such as iron. Yet, we do not fully understand the circumstances under which 
seafloor sediments represent a source or a sink for these essential elements," 
emphasizes the biogeochemist. 

At https://www.sciencedaily.com/releases/2016/10/161028113621.htm  

 

Massive 'lake' discovered under volcano could unlock why 
and how volcanoes erupt 
Cerro Uturuncu volcano in the 

Bolivian Altiplano. Credit: Jon 
Blundy 

November 8, 2016, University 
of Bristol 

Scientists from the 
University of Bristol and 
partner universities in 

Germany, France, Canada and Wales, have discovered a huge magmatic 
lake, 15 kilometres below a dormant volcano in Bolivia, South America. 

The body of water -- which is dissolved into partially molten rock at a 
temperature of almost 1,000 degrees Celsius -- is the equivalent to what is 
found in some of the world's giant freshwater lakes, such as Lake Superior. 

The find has now led scientists to consider if similar bodies of water may be 'hiding' 
under other volcanoes and could help explain why and how volcanoes erupt. 

Professor Jon Blundy, from the School of Earth Sciences, took part in an 
international multidisciplinary research project at Cerro Uturuncu volcano in 
the Bolivian Altiplano. 

He said: "The Bolivian Altiplano has been the site of extensive volcanism over 
past 10 million years, although there are no currently active volcanoes there. 

"The Altiplano is underlain by a large geophysical anomaly at depths of 15 km 
below the surface of Earth. 

"This anomaly has a volume of one-and-a-half million cubic kilometres or more 
and is characterised by reduced seismic wave speeds and increased electrical 
conductivity. This indicates the presence of molten rock. 

"The rock is not fully molten, but partially molten. Only about 10 to 20 percent 
of the rock is actually liquid; the rest is solid. The rock at these depths is at a 
temperature of about 970°C." 

In order to characterise the partially molten region the team performed high 
temperature and pressure experiments at the University of Orléans in France. 

This measured the electrical conductivity of the molten rock in the 'anomalous' 
region and concluded that there must be about eight to ten percent of water 
dissolved in the silicate melt. 

Professor Blundy added: "This is a large value. It agrees with estimates made 
for the volcanic rocks of Uturuncu using high temperature and pressure 
experiments to match the chemical composition of crystals. 

"Silicate melt can only dissolve water at high pressure; at lower pressure this 
water comes out of the solution and forms bubbles. Crucially -- these bubbles 
can drive volcanic eruptions. 

"The eight to ten percent of water dissolved in the massive anomaly region 
amounts to a total mass of water equivalent to what is found in some of the 
giant freshwater lakes of North America." 

More at 
https://www.sciencedaily.com/releases/2016/11/161108130151.htm?utm_source=dl
vr.it&utm_medium=facebook  

https://www.sciencedaily.com/releases/2016/10/161028113621.htm
https://www.sciencedaily.com/releases/2016/11/161108130151.htm?utm_source=dlvr.it&utm_medium=facebook
https://www.sciencedaily.com/releases/2016/11/161108130151.htm?utm_source=dlvr.it&utm_medium=facebook
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Japanese scientists land on newly formed volcanic island 
An aerial views shows the pacific 

island of Nishinoshima, also 
known as Rosario Island, where 
researchers started surveillance 
activities for the first time since its 
eruption in 2013, some 1,000 
kilometers south of Tokyo, Japan 
October 20, 2016. Mandatory 
credit Kyodo/via REUTERS 

October 30, 2016 

Japanese scientists are getting an up-close lesson on how volcanic islands 
are formed. 

Last week, they landed on Nishinoshima, which was just a rocky outcropping 
in the Pacific Ocean until two years ago, when spectacular eruptions spewed 
lava and ash, expanding it to 12 times its size. 

Aerial footage of the island, about 1,000 km (620 miles) south of Tokyo, 
showed a cone in the middle surrounded by vegetation. 

Researchers from the Environment Ministry who swam the final distance from 
a small boat to the island to minimize biological contamination were the first 
people to set foot on the expanded island on Oct. 20. 

They collected rock, plant and insect samples and observed the first 
colonization of the island by masked gannets, a large seafaring bird. 

In 2013, an eruption next to Nishinoshima, a cluster of rocks barely 650 meters 
long and 200 meters wide (2,132 ft by 656 ft), swallowed the outcropping and 
grew into a 2.7 square kilometer (1.04 square mile) island, bigger than the city 
state of Monaco. 

Aside from ecological research, the team hopes to collect samples of lava and 
ash to learn more about the growth process of a volcanic island. 

They also planted several seismic monitors around the uninhabited island. 

Studying volcanoes is high priority for Japan, which lies on the “Ring of Fire”, 
a horseshoe-shaped band of fault lines and volcanoes around the Pacific 
Ocean. 

Note: The above post is reprinted from materials Reporting by Reuters 
Television, Writing by Malcolm Foster. 

At http://www.geologypage.com/2016/10/japanese-scientists-land-newly-
formed-volcanic-island.html#ixzz4OZ9jPsGR  

 

Entire Himalayan arc can produce large earthquakes 

October 26, 2016, American Geophysical Union 

The main fault at the foot of the Himalayan mountains can likely generate 
destructive, major earthquakes along its entire 2,400-kilometer (1,500-
mile) length, a new study finds. Combining historical documents with 
new geologic data, the study shows the previously unstudied portion of 
the fault in the country Bhutan is capable of producing a large 
earthquake and did so in 1714. 

"We are able for the first time to say, yes, Bhutan is really seismogenic, and 
not a quiet place in the Himalayas," said György Hetényi, a geophysicist at the 
University of Lausanne, Switzerland and lead author of the new study 

accepted for publication in Geophysical Research Letters, a 

journal of the American Geophysical Union. 

The Himalayas have produced some of the world's largest earthquakes, like 
the April 2015 Gorkha earthquake that devastated Nepal. But scientists had 
not been able to prove whether every region along the 2,400-kilometer arc 
was seismogenic, or capable of producing quakes. Bhutan was one of the last 
open gaps along the mountain chain: the country had no records of recent 
major earthquakes and no major seismological work had been done there. 

Confining a major earthquake to Bhutan in 1714, like the new study does, 
means the entire Himalayan arc has experienced a major earthquake in the 
past 500 years, according to the study's authors. By filling this gap, the new 
study helps the millions of residents in the region understand its potential for 
natural hazards, according to Hetényi. 

"We provide a longer and therefore more representative record of seismicity 
in Bhutan, and this makes better hazard estimates," he said. 

A nation apart 

The highest mountain range on Earth, the Himalayas are the product of the 
Indian tectonic plate subducting under the Eurasian Plate. The mountains 
span a northwest to southeast arc roughly 2,400 kilometers (1,500 miles) long, 
nearly the distance between the U.S. East and West coasts. 

Throughout the 20th century, Bhutan, a small nation east of Nepal sandwiched 
between India and China, had been relatively isolated from the outside world 
and scientists were rarely allowed inside its borders. Until recently, 
researchers thought Bhutan could be the only major segment of the Himalayas 
not to have experienced a major earthquake in the last 500 years, according 
to Hetényi. 

But, after a magnitude 6 earthquake struck the country in 2009, the 
government opened the door for scientists to perform geophysical research, 
Hetényi said. 

Hetényi and his colleagues made several trips to the country from 2010 to 
2015 to catalog small earthquakes in the area and study how the structure of 
the Indian Plate changes as it subducts below the crushing belt of mountains. 
One question they were hoping to answer was whether Bhutan had historically 
experienced any major destructive earthquakes. 

Historical records of earthquakes in Bhutan are rare, but by luck Hetényi 
stumbled upon a biography of famous 18th century Buddhist monk and temple 
builder Tenzin Lekpai Dondup. The biography described a quake in early May 
of 1714 that destroyed the Gangteng monastery Dondup helped build. 

The biography and other historical records indicated there were many 
aftershocks, meaning it could have been a major quake, according to Hetényi. 

However, this description alone did not pinpoint where the quake occurred. 

"When you only have very local devastation descriptions, you never know 
whether this devastation is due to an intermediate earthquake that occurred 
locally, nearby the chronicler, or whether it's the result of a bigger earthquake 
that occurred over greater distances," said Laurent Bollinger, a geologist at 
the French Alternative Energies and Atomic Energy Commission who was not 
involved in the new study. 

While in Bhutan, several of Hetényi's colleagues dug trenches around the fault 
line to see if one side of it had moved vertically with respect to the other side 
-- which would be considered evidence of a major earthquake. That study, led 
by Romain Le Roux-Mallouf, a geologist at the University of Montpellier, 
France, found evidence of rock uplift on one side of the fault had taken place 
between 1642 and 1836. Hetényi combined the results from that study with 
historical records of the 1714 earthquake to pinpoint where the 1714 quake 
happened and how large it was. 

Hetényi's analysis revealed the 1714 quake likely caused the rock uplift his 
colleagues observed around the fault. The earthquake likely occurred in west 
central Bhutan, where most of the population lives, and had a magnitude of at 
least 7.5 to 8.5, Hetényi said. By comparison, the April 2015 Gorkha 
earthquake had a magnitude of 7.8. 

"It's a really significant event that happened 300 years ago," he said. 

The results suggest the 1714 quake was significant enough to unzip a large 
segment of the thrust -- possibly between 100 to 300 kilometers (60 to 200 
miles) of the fault. The new study closes the seismic gap in the Himalayan arc 
and could help scientists better understand the earthquake potential in the 
densely populated Himalaya region, according to Hetényi. 

More at https://www.sciencedaily.com/releases/2016/10/161026104844.htm  
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Enormous  dome  in central  Andes  driven  by huge  magma  body  beneath  it  
The Altiplano-Puna plateau 

in the central Andes 
features vast plains 
punctuated by spectacular 
volcanoes, such as the 
Lazufre volcanic complex in 
Chile seen here. Credit: 
Noah Finnegan 

October 25, 2016, 
University of California - 
Santa Cruz 

A new analysis of the 
topography of the central Andes shows the uplifting of Earth's second 
highest continental plateau was driven in part by a huge zone of melted 
rock in the crust, known as a magma body. 

The Altiplano-Puna plateau is a high, dry region in the central Andes that 
includes parts of Argentina, Bolivia, and Chile, with vast plains punctuated by 
spectacular volcanoes. In a study published October 25 in Nature 
Communications, researchers used remote sensing data and topographic 
modeling techniques to reveal an enormous dome in the plateau. 

About 1 kilometer (3,300 feet) high and hundreds of miles across, the dome 
sits right above the largest active magma body on Earth. The uplifting of the 
dome is the result of the thickening of the crust due to the injection of magma 
from below, according to Noah Finnegan, associate professor of Earth and 
planetary sciences at UC Santa Cruz and senior author of the paper. 

"The dome is Earth's response to having this huge low-density magma 
chamber pumped into the crust," Finnegan said. 

The uplifting of the dome accounts for about one-fifth of the height of the 
central Andes, said first author Jonathan Perkins, who led the study as a 
graduate student at UC Santa Cruz and is now at the U.S. Geological Survey 
in Menlo Park, Calif. 

"It's a large part of the evolution of the Andes that hadn't been quantified 
before," Perkins said. 

The other forces uplifting the Andes are tectonic, resulting from the South 
American continental plate overriding the Nazca oceanic plate. The 
subduction zone where the Nazca plate dives beneath the western edge of 
South America is the source of the magma entering the crust and feeding 
volcanic activity in the region. Water released from the subducting slab of 
oceanic crust changes the melting temperature of the overlying wedge of 
mantle rock, causing it to melt and rise into the overriding plate. 

Perkins and Finnegan worked with researchers at the University of Arizona 
who had used seismic imaging to reveal the remarkable size and extent of the 

Altiplano-Puna magma body in a paper published in 2014. That study detected 
a huge zone of melted material about 11 kilometers thick and 200 kilometers 
in diameter, much larger than previous estimates. 

"People had known about the magma body, but it had not been quantified that 
well," Perkins said. "In the new study, we were able to show a tight spatial 
coupling between that magma body and this big, kilometer-high dome." 

Based on their topographic analysis and modeling studies, the researchers 
calculated the amount of melted material in the magma body, yielding an 
estimate close to the previous calculation based seismic imaging. "This 
provides a direct and independent verification of the size and extent of the 
magma body," Finnegan said. "It shows that you can use topography to learn 
about deep crustal processes that are hard to quantify, such as the rate of 
melt production and how much magma was pumped into the crust from 
below." 

The Altiplano-Puna Volcanic Complex was one of the most volcanically active 
places on Earth starting about 10 million years ago, with several super-
volcanoes producing massive eruptions and creating a large complex of 
collapsed calderas in the region. Although no major eruptions have occurred 
in several thousand years, there are still active volcanoes and geothermal 
activity in the region. In addition, satellite surveys of surface deformation since 
the 1990s have shown that uplifting of the surface is continuing to occur at a 
relatively rapid rate in a few places. At Uturuncu volcano located right in the 
center of the dome, the uplift is about 1 centimeter (less than half an inch) per 
year. 

"We think the ongoing uplift is from the magma body," Perkins said. "The jury 
is still out on exactly what's causing it, but we don't think it's related to a 
supervolcano." 

The growth of the crust beneath the Altiplano-Puna plateau, driven by the 
intrusion of magma from below, is a fundamental process in the building of 
continents. "This is giving us a glimpse into the factory where continents get 
made," Perkins said. "These big magmatic systems form during periods called 
magmatic flare-ups when lots of melt gets injected into Earth's crust. It's 
analogous to the process that created the Sierra Nevada 90 million years ago, 
but we're seeing it now in real time." 

In addition to Perkins and Finnegan, the coauthors of the paper include Kevin 
Ward, George Zandt, and Susan Beck at the University of Arizona and 
Shanaka de Silva at Oregon State University. This research was funded by 
the National Science Foundation. 

At https://www.sciencedaily.com/releases/2016/10/161025115116.htm  

 

Crack discovered in Earth's magnetic shield 

November 3, 2016, Tata Institute of Fundamental Research 

The GRAPES-3 muon telescope located at TIFR's Cosmic Ray 
Laboratory in Ooty recorded a burst of galactic cosmic rays of about 20 
GeV, on 22 June 2015 lasting for two hours. 

The burst occurred when a giant cloud of plasma ejected from the solar 
corona, and moving with a speed of about 2.5 million kilometers per hour 
struck our planet, causing a severe compression of Earth's magnetosphere 
from 11 to 4 times the radius of Earth. It triggered a severe geomagnetic storm 
that generated aurora borealis, and radio signal blackouts in many high 
latitude countries. 

Earth's magnetosphere extends over a radius of a million kilometers, which 
acts as the first line of defence, shielding us from the continuous flow of solar 
and galactic cosmic rays, thus protecting life on our planet from these high 
intensity energetic radiations. Numerical simulations performed by the 
GRAPES-3 collaboration on this event indicate that the Earth's magnetic 
shield temporarily cracked due to the occurrence of magnetic reconnection, 
allowing the lower energy galactic cosmic ray particles to enter our 

atmosphere. Earth's magnetic field bent these particles about 180 degree, 
from the day-side to the night-side of the Earth where it was detected as a 
burst by the GRAPES-3 muon telescope around mid-night on 22 June 2015. 
The data was analyzed and interpreted through extensive simulation over 
several weeks by using the 1280-core computing farm that was built in-house 
by the GRAPES-3 team of physicists and engineers at the Cosmic Ray 
Laboratory in Ooty. 

This work has recently been published in Physical Review Letters. 

Solar storms can cause major disruption to human civilization by crippling 
large electrical power grids, global positioning systems (GPS), satellite 
operations and communications. 

The GRAPES-3 muon telescope, the largest and most sensitive cosmic ray 
monitor operating on Earth is playing a very significant role in the study of such 
events. This recent finding has generated widespread excitement in the 
international scientific community, as well as electronic and print media. 

At https://www.sciencedaily.com/releases/2016/11/161103125930.htm  
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World's oldest rock offers insights into early continental crust formation 
University of Alberta 

scientist Jesse Reimink 
points to the dark bands in 
the which make up the 
oldest part of the rock in this 
handout image. 

September 2016 

Addressing fundamental 
unknowns about the 
earliest history of Earth's 
crust, scientists have 
precisely dated the world's 

oldest rock unit at 4.02 billion years old. Driven by the University of Alberta, 
the findings suggest that early Earth was largely covered with an oceanic 
crust-like surface. 

"It gives us important information about how the early continents formed," says 
lead author Jesse Reimink. "Because it's so far back in time, we have to grasp 
at every piece of evidence we can. We have very few data points with which 
to evaluate what was happening on Earth at this time." In fact, only three 
locations worldwide exist with rocks or minerals older than 4 billion years old: 
one from Northern Quebec, mineral grains from Western Australia, and the 
rock formation from Canada's Northwest Territories examined in this new 
study. 

While it is well known that the oldest rocks formed prior to 4 billion years ago, 
the unique twist on Reimink's rock is the presence of well-preserved grains of 
the mineral zircon, leaving no doubt about the date it formed. The sample in 
question was found during fieldwork by Reimink's PhD supervisor, Tom 
Chacko, in an area roughly 300 kilometres north of Yellowknife. Reimink 
recently completed his PhD at the University of Alberta before starting a post-
doctoral fellowship at the Carnegie Institute for Science in Washington, D.C. 
"Zircons lock in not only the age but also other geochemical information that 
we've exploited in this paper," Reimink continues. "Rocks and zircon together 
give us much more information than either on their own. Zircon retains its 

chemical signature and records age information that doesn't get reset by later 
geological events, while the rock itself records chemical information that the 
zircon grains don't." 

He explains that the chemistry of the rock itself looks like rocks that are forming 
today in modern Iceland, which is transitional between oceanic and continental 
crust. In fact, Iceland has been hypothesized as an analog for how continental 
crusts started to form. 

"We examined the rock itself to analyze those chemical signatures to explore 
the way that the magma intrudes into the surrounding rock." One signature in 
particular recorded the assimilation step of magma from Earth's crust. "While 
the magma cooled, it simultaneously heated up and melted the rock around it, 
and we have evidence for that." 

Reimink says that the lack of signatures of continental crust in this rock, 
different from what the early continents were expected to look like, leads to 
more questions than answers. Reimink says one of the biggest challenges as 
a geologist is that as we travel back in time on Earth, the quantity and quality 
of available evidence decreases. "Earth is constantly recycling itself, the crust 
is being deformed or melted, and pre-history is being erased," remarks 
Reimink. 

"The presence of continents above water and exposed to the atmosphere has 
huge implications in atmospheric chemistry and the presence or absence of 
life. The amount of continents on Earth has a large chemical influence both on 
processes in the deep Earth (mantle and core) and at the Earth's surface 
(atmosphere and biosphere). There are constant feedback loops between 
chemistry and geology. Though there are still a lot of unknowns, this is just 
one example that everything on Earth is intertwined." "No evidence for Hadean 
continental crust within Earth's oldest evolved rock unit" appears in  Nature 
Geoscience. 

The above post is reprinted from materials provided by University of Alberta. 

At http://www.geologyin.com/2016/09/worlds-oldest-rock-offers-insights-
into.html#zLTBI218deCJ0Zl8.99  

 

Most of the Great Barrier Reef above this line is now dead 
Google Maps 

Fiona Macdonald. 27 
OCT 2016 

It's been six months 
since Australia's 
Great Barrier Reef 
experienced its worst 

coral bleaching event on record in March, when more than 93 percent of the 
reef turned white due to unseasonably warm ocean temperatures. 

Researchers have now gone back to assess the long-term damage to see how 
well the reefs have bounced back, and it's not good news. The survey has 
shown that most of the corals above Port Douglas - which is around a third of 
the Great Barrier Reef - are now dead. 

Around Lizard Island, which is further north, there is less than 5 percent coral 
coverage left. 

"What we're seeing now is lots and lots of dead corals," lead researcher 
Andrew Baird from the ARC Centre of Excellence for Coral Reef Studies at 
James Cook University in Australia, told ABC Science. 

"On most of the sites around Lizard Island between 80 to 100 percent of corals 
are gone - there's not much coral at all, north of Port Douglas". 

Coral bleaching occurs when the tiny algae that live within corals get ejected 
due to stress. 

These little algae are responsible for the beautiful and vibrant colours of corals, 
and they're also essential for feeding the corals - they provide food in return 
for shelter in the corals' tissue. 

When water temperatures get too warm, the corals become stressed and eject 
the algae, leaving the coral bone white. If a coral doesn't resettle an algae 
population quickly, then it will be more vulnerable to destruction from predators 
and disease, and will eventually starve to death. 

For many of the reefs north of Port Douglas, this is what has happened 
following the March bleaching event. And while there's a "slim chance" that 
some of these corals could regenerate, it's not looking good, particularly with 

Australia entering its summer months once more and water temperatures 
rising. 

"Millions of corals in the north of the Great Barrier Reef died quickly from heat 
stress in March and since then, many more have died more slowly," one of the 
team, Greg Torda, said in a press release. 

The latest survey involved returning to the same 83 reefs that were observed 
back in March to see the progress, and analysis will continue until mid 
November. But the results so far are clear. 

"Six months after the peak bleaching, the corals now have either regained 
their algal symbionts and survived, or they have slowly starved to death 
without the nutrition the algae provide to them," said Torda. 

"On the reefs we surveyed close to Lizard Island, the amount of live coral 
covering the reef has fallen from around 40 percent in March, to under 5 
percent now." 

Those reefs that have survived are now also being preyed upon by snails that 
eat live coral, so the team said the survivors were in "poor shape". 

The news is better down south. Below Port Douglas, most of the reefs seems 
to have bounced back and remain in good condition. 

"As we expected from the geographic pattern of bleaching, the reefs further 
south are in much better shape," said Baird. 

"There is still close to 40 percent coral cover at most reefs in the central Great 
Barrier Reef, and the corals that were moderately bleached last summer have 
nearly all regained their normal colour." 

Baird admits that there's a "slim chance" the reef above Port Douglas could 
regenerate in the future, but only if the southern two-thirds of the reef stay 
healthy from now on.  

"There's still a lot of reef here which could supply the propagules for the reef up 
north to recover, but it's likely to take a very long time because the scale of the 
event around Lizard Island and further north was so large," he told ABC Science. 

More at http://www.sciencealert.com/most-of-the-great-barrier-reef-above-
this-line-is-now-dead  
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Did Meteorites Bring Lifeôs Phosphorus to Earth? 
This 15cm wide fragment of the 
Seymchan meteorite found in 
Russia in 1967 is an iron-nickel 
pallasite. The long filament of 
dark grey material in the center is 
schreibersite. Credit: University 
of South Florida. 

October 30, 2016 

Meteorites that crashed onto 
Earth billions of years ago may 
have provided the phosphorous 
essential to the biological 

systems of terrestrial life. The meteorites are believed to have contained a 
phosphorus-bearing mineral called schreibersite, and scientists have recently 
developed a synthetic version that reacts chemically with organic molecules, 
showing its potential as a nutrient for life. 

Phosphorus is one of life’s most vital components, but often goes unheralded. 
It helps form the backbone of the long chains of nucleotides that create RNA 
and DNA; it is part of the phospholipids in cell membranes; and is a building 
block of the coenzyme used as an energy carrier in cells, adenosine 
triphosphate (ATP). 

Yet the majority of phosphorus on Earth is found in the form of inert 
phosphates that are insoluble in water and are generally unable to react with 
organic molecules. This appears at odds with phosphorus’ ubiquity in 
biochemistry, so how did phosphorus end up being critical to life? 

In 2004, Matthew Pasek, an astrobiologist and geochemist from the University 
of South Florida, developed the idea that schreibersite [(Fe, Ni)3P], which is 
found in a range of meteorites from chondrites to stony–iron pallasites, could 
be the original source of life’s phosphorus. Because the phosphorus within 
schreibersite is a phosphide, which is a compound containing a phosphorus 
ion bonded to a metal, it behaves in a more reactive fashion than the 
phosphate typically found on Earth. 

Finding naturally-formed schreibersite to use in laboratory experiments can be 
time consuming when harvesting from newly-fallen meteorites and expensive 
when buying from private collectors. Instead, it has become easier to produce 
schreibersite synthetically for use in the laboratory. 

Natural schreibersite is an alloy of iron, phosphorous and nickel, but the 
common form of synthetic schreibersite that has typically been used in 
experiments is made of just iron and phosphorus, and is easily obtainable as 
a natural byproduct of iron manufacturing. Previous experiments have 
indicated it reacts with organics to form chemical bonds with oxygen, the first 
step towards integrating phosphorous into biological systems. 

However, since natural schreibersite also incorporates nickel, some scientific 
criticism has pointed out that the nickel could potentially alter the chemistry of 
the mineral, rendering it non-reactive despite the presence phosphides. If this 
were the case it would mean that the experiments with the iron–phosphorous 
synthetic schreibersite would not represent the behavior of the mineral in nature. 

Since the natural version incorporates nickel, there has always been the worry 
that the synthetic version is not representative of how schreibersite actually 
reacts and that the nickel might somehow hamper those chemical reactions. 

“There was always this criticism that if we did include nickel it might not react 
as much,” says Pasek. 

Pasek and his colleagues have addressed this criticism by developing a 
synthetic form of schreibersite that includes nickel. 

Nickel-flavored schreibersite 

In a recent paper published in the journal Physical Chemistry Chemical 
Physics, Pasek and lead author and geochemist Nikita La Cruz of the 
University of Michigan show how a form of synthetic schreibersite that includes 
nickel reacts when exposed to water. The work was supported by the 
Exobiology and Evolutionary Biology element of the NASA Astrobiology 
Program. As the water evaporates, it creates phosphorus–oxygen (P–O) 
bonds on the surface of the schreibersite, making the phosphorus bioavailable 
to life. The findings seem to remove any doubts as to whether meteoritic 
schreibersite could stimulate organic reactions. 

“Biological systems have a phosphorus atom surrounded by four oxygen 
atoms, so the first step is to put one oxygen atom and one phosphorous atom 
together in a single P–O bond,” Pasek explains. 

Terry Kee, a geochemist at the University of Leeds and president of the 
Astrobiology Society of Britain, has conducted his own extensive work with 
schreibersite and, along with Pasek, is one of the original champions of the 
idea that it could be the source of life’s phosphorus. 

“The bottom line of what [La Cruz and Pasek] have done is that it appears that 
this form of nickel-flavored synthetic schreibersite reacts pretty much the same 
as the previous synthetic form of schreibersite,” he says. 

This puts to rest any criticism that previous experiments lacked nickel. 

Shallow pools and volcanic vents 

Pasek describes how meteors would have fallen into shallow pools of water on 
ancient Earth. The pools would then have undergone cycles of evaporation and 
rehydration, a crucial process for chemical reactions to take place. As the surface 
of the schreibersite dries, it allows molecules to join into longer chains. Then, when 
the water returns, these chains become mobile, bumping into other chains. When 
the pool dries out again, the chains bond and build ever larger structures. 

“The reactions need to lose water in some way in order to build the molecules 
that make up life,” says Pasek. “If you have a long enough system with enough 
complex organics then, hypothetically, you could build longer and longer 
polymers to make bigger pieces of RNA. The idea is that at some point you 
might have enough RNA to begin to catalyze other reactions, starting a chain 
reaction that builds up to some sort of primitive biochemistry, but there’s still a 
lot of steps we don’t understand.” 

Demonstrating that nickel-flavored schreibersite, of the sort contained in 
meteorites, can produce phosphorus-based chemistry is exciting. However, 
Kee says further evidence is needed to show that the raw materials of life on 
Earth came from space. 

“I wouldn’t necessarily say that the meteoric origin of phosphorus is the 
strongest idea,” he says. “Although it’s certainly one of the more pre-biotically 
plausible routes.” 

Despite having co-developed much of the theory behind schreibersite with 
Pasek, Kee points out that hydrothermal vents could rival the meteoritic model. 
Deep sea volcanic vents are already known to produce iron-nickel alloys such 
as awaruite and Kee says that the search is now on for the existence of 
awaruite’s phosphide equivalent in the vents: schreibersite. 

“If it could be shown that schreibersite can be produced in the conditions found 
in vents — and I think those conditions are highly conducive to forming 
schreibersite — then you’ve got the potential for a lot of interesting 
phosphorylation chemistry to take place,” says Kee. 

Pasek agrees that hydrothermal vents could prove a good environment to 
promote phosphorus chemistry with the heat driving off the water to allow the 
P–O bonds to form. “Essentially it’s this driving off of water that you’ve got to 
look for,” he adds. 

Pasek and Kee both agree that it is possible that both mechanisms — the 
meteorites in the shallow pools and the deep sea hydrothermal vents — could 
have been at work during the same time period and provided phosphorus for 
life on the young Earth. 

Meanwhile David Deamer, a biologist from the University of California, Santa Cruz, 
has gone one step further by merging the two models, describing schreibersite 
reacting in hydrothermal fields of bubbling shallow pools in volcanic locations 
similar to those found today in locations such as Iceland or Yellowstone. 

Certainly, La Cruz and Pasek’s results indicate that schreibersite becomes 
more reactive the warmer the environment in which it exists. 

“Although we see the reaction occurring at room temperature, if you increase the 
temperature to 60 or 80 degree Celsius, you get increased reactivity,” says Pasek. 
“So, hypothetically, if you have a warmer Earth you should get more reactivity.” 

One twist to the tale is the possibility that phosphorus could have bonded with 
oxygen in space, beginning the construction of life’s molecules before ever 
reaching Earth. Schreibersite-rich grains coated in ice and then heated by 
shocks in planet-forming disks of gas and dust could potentially have provided 
conditions suitable for simple biochemistry. While Pasek agrees in principle, 
he says he has “a hard time seeing bigger things like RNA or DNA forming in 
space without fluid to promote them.” 

Note: The above post is reprinted from materials provided by 
Astrobiology/NASA. 

At http://www.geologypage.com/2016/10/meteorites-bring-lifes-phosphorus-
earth.html  
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Giant snowballs appear on Russian beach in Siberia 
Image copyright: Sergei 

Bychenkov. Image 
captionNatural 
snowballs of varying 
sizes have covered part 
of the Gulf of Ob 

5 November 2016 

A strange and 
beautiful sight 
greeted locals in the 
Gulf of Ob, in 
northwest Siberia, 
after thousands of 
natural snowballs 
formed on the beach. 

An 11-mile (18km) stretch of coast was covered in the icy spheres. 

The sculptural shapes range from the size of a tennis ball to almost 1m (3ft) 
across. 

They result from a rare environmental process where small pieces of ice form, 
are rolled by wind and water, and end up as giant snowballs. 

Locals in the village of Nyda, which lies on the Yamal Peninsula just above 
the Arctic Circle, say they have never seen anything to compare to them. 

Russian TV quoted an explanation from Sergei Lisenkov, press secretary of 
the Arctic and Antarctic Research Institute: 

"As a rule, first there is a primary natural phenomenon - sludge ice, slob ice. 
Then comes a combination of the effects of the wind, the lay of the coastline, 
and the temperature and wind conditions. 

"It can be such an original combination that it results in the formation of balls 
like these." 

More at http://www.bbc.com/news/world-europe-37883003  

 

Giant dinosaur footprint discovered in Mongolia desert 
Okayama University of 

Science Professor 
Shinobu Ishigaki poses 
next to a dinosaur 
footprint in the Gobi 
Desert 

September 30, 2016 

One of the biggest 
dinosaur footprints ever 
recorded has been 
unearthed in the Gobi 
Desert, researchers 
said Friday, offering a 
fresh clue about the 

giant creatures that roamed the earth millions of years ago. 

A joint Mongolian-Japanese expedition found the giant print, which measures 
106 centimetres (42 inches) long and 77 centimetres wide. 

One of several footprints discovered in the vast Mongolian desert, the huge 
fossil was discovered last month in a geologic layer formed between 70 million 
and 90 million years ago, researchers said. 

It was naturally cast, as sand flowed into dents that had been left by the 
creature stomping on the once muddy ground. 

The footprint is believed to have belonged to Titanosaur, a long-necked 
dinosaur, and could have been more than 30 metres long and 20 metres tall, 
according researchers. 

“This is a very rare discovery as it’s a well-preserved fossil footprint that is 
more than a metre long with imprints of its claws,” said a statement issued by 
Okayama University of Science. 

The Japanese university has been involved in the study with the Mongolian 
Academy of Science. 

Note: The above post is reprinted from materials provided by AFP. 

At http://www.geologypage.com/2016/09/giant-dinosaur-footprint-discovered-
mongolia-desert.html#ixzz4PFvqt4uM  

 

Australian continent shifts with the seasons, study finds 
Share11 

Australia shifts and tilts back 

and forth by several 
millimeters each year 
because of changes to the 
Earthôs center of mass, 
according to a new study. 
Credit: Hans Braxmeier via 
Wikimedia Commons. 

10 November 2016 
WASHINGTON, DC — 
Australia shifts and tilts 
back and forth by several 
millimeters each year 
because of changes to the 
Earth’s center of mass, 
according to a new study. 

The findings could help scientists better track the precise location of Earth’s 
center of mass, which is important for GPS and other satellite measurements, 
according to the study’s author. 
All bodies have a center of mass, or the average position of the mass of an 
object. Earth’s center of mass lies roughly at the center of the planet’s molten 
core, about 6,000 kilometers (about 3,700 miles) beneath the surface. 

Seasonal changes to the distribution of water on Earth’s surface—largely 
through precipitation and evaporation—shift the planet’s center of mass a few 
millimeters in different directions. 

The new study finds these movements cause Earth’s smallest continent to 
move back and forth with the seasons. Australia moves northwest by about 1 
millimeter during its summer (winter in the Northern Hemisphere). At the same 
time, its northwestern edge tilts downwards by 2 to 3 millimeters, while the 
southeastern edge is lifted up by 2 to 3 millimeters. During its winter (summer 
in the Northern Hemisphere), the trend reverses, and the continent shifts 
southeast and reverses its tilt. 

These changes are not enough to be felt by the country’s inhabitants but are 
enough to be detected by satellites. 

“[Water] migrates every season,” said Shin-Chan Han, a professor of 
engineering at the University of Newcastle in Australia, and lead author of the 
new study published in the Journal of Geophysical Research: Solid Earth, a 
journal of the American Geophysical Union. “That motion causes quite a 
detectable, sizable deformation in Australia.” 

More at https://news.agu.org/press-release/australian-continent-shifts-with-
the-seasons-study-finds/  
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Super-Earths are not a good place for plate tectonics 
JUMBO-SIZE PLANET 
Big rocky super-Earths 
such as Kepler-62f, 
shown in this 
illustration, probably 
donôt have active plate 
tectonics, new 
research suggests. 

April, 2016 

Plate tectonics 
doesn’t rumple the 

surfaces of Earth’s supersized cousins, new research suggests. 

Simulating the extreme pressures inside giant exoplanets called super-Earths, 
researchers discovered that these planets probably have thick, stagnant outer 
shells and sluggish internal circulation. Those properties make the existence 
of fragmented jigsaw puzzles of sliding and shifting surface sections unlikely, 
the researchers report in a paper to be published in the Journal of Geophysical 
Research: Planets. 

On Earth, plate tectonics drives the carbon cycle that helps regulate the 
planet’s temperature and allows life to flourish, notes study coauthor Takehiro 
Miyagoshi, an earth and planetary scientist at the Japan Agency for Marine-
Earth Science and Technology in Yokohama. 

“We think super-Earths are boring,” he says. “This point should be kept in mind 
in our search of habitable planets.” 

Earth’s tectonic plates are driven by a conveyor belt of sinking and rising rock. 
Previous studies predicted that the extra heat insulated inside super-Earths 
would easily power similar convection. 

Those studies, however, repurposed simulations of Earth’s internal 
movements without considering the changes that come with a bigger planet, 
Miyagoshi says. Larger planets put more pressure on their interiors, boosting 
temperatures at lower depths. 

Miyagoshi and colleagues simulated a planet 10 times Earth’s mass. As cold 
rock blobs descended into the simulated super-Earth’s interior, rising 
pressures heated the rock and stalled its fall. Similarly, climbing magma 
plumes decompressed as they rose toward the surface, lowering their 
temperature and buoyancy. This lethargic movement created a stagnant shell 
around the planet roughly 1,800 kilometers thick, about the radius of the moon. 

The new work isn’t the final word on plate tectonics on super-Earths, says 
Brad Foley, a geodynamicist at the Carnegie Institution for Science in 
Washington, D.C. Scientists don’t fully understand why Earth has plate 
tectonics while other planets such as Venus don’t, he says. “Until we know 
that well, we’ll always be all over the place when we try to predict what will 
happen on super-Earths.” 

T. Miyagoshi, M. Kameyama and M. Ogawa. Thermal convection and the convective 
regime diagram in super-Earths. Journal of Geophysical Research: Planets, 

At http://www.geologyin.com/2016/04/super-earths-are-not-good-place-for.html  

 

Weôre Getting Serious About Mining Asteroids 

 
Asteroids could one day provide the 
components for your smartphone (Credit: 
Dabarti CGI/Shutterstock) 

 
An artistôs illustration of Made in Spaceôs 
design for a self-powered asteroid. 
(Credit: Made in Space) 

By Nathaniel Scharping | June 6, 2016As humanity gobbles up natural 
resources to satisfy the demands of economic expansion, a growing number 
of enterprising corporations are eyeing outer space as the next source of 
valuable commodities. 
Asteroid mining is making the leap from science fiction novels and into 
corporate boardrooms as new technologies bring the idea within reach. We’ve 
already landed a probe on a comet, satisfying the first requirement for potential 
mining activities. Figuring out how to extract potential resources and return 
them to Earth, well, that’s another question. 

Big Investment from a Small Country 

Asteroid mining ambitions received a boost last week when Luxembourg 
announced that it would commit $223 million to developing and carrying out 
the first asteroid-mining expedition. The tiny European country has already 
made steps toward becoming a player in the space race, but its latest proposal 
solidifies a commitment to pursuing cosmic resource extraction operations. 

“Luxembourg’s aims [sic] is to be in the top 10 space faring nations in the 
world,”  said deputy prime minister Etienne Schneider, speaking to Reuters. 

Luxembourg is already developing legislation aimed at protecting the rights of 
future space miners — the United States has done the same — and has 

partnered with Deep Space Industries, an asteroid-mining company based in 
the U.S., to produce their Prospector-X satellite, an experimental nano-
spacecraft that will test key cosmic mining technologies. They say that they 
could potentially begin scouting operations within the next five years. 

Rare Metals 

Asteroids could provide new sources for the rare metals used in smartphones 
and computer chips. While these elements are scant on Earth, there are 
countless resource-rich asteroids scattered throughout our solar system that 
could serve as potential sources. Asteroids are also sought after for their water 
content — a necessity for lengthy human missions, and a potential source of 
fuel for spacecraft. 

Today, the big challenge is developing a means to ship astro-mined resources 
back to Earth. Towing asteroids closer to Earth using rockets, or deploying 
small robots to mine resources and ship them back to Earth piecemeal are 
two proposed solutions for the shipping problem. But both would require 
significant amounts of fuel or machinery, which increases payloads and costs.  

Asteroid + Spaceship = Astership? 

Another company has proposed a simpler plan: Instead of using spacecraft to 
move the asteroid, California-based Made in Space wants to turn the asteroid 

into  a spacecraft. The concept recently received funding through NASA’s 

Innovative Advanced Concepts program. 

The company, which has supplied 3D printers to the International Space 
Station, proposes sending small “seed craft” to asteroids. Using resources 
from the asteroid, the craft would 3D print a propulsion system and 
rudimentary guidance mechanisms. Once completed, the asteroid would 
simply “drive” itself back to Earth, where it could be harvested for resources. 

More at http://blogs.discovermagazine.com/d-brief/2016/06/06/luxembourg-mine-
asteroids/#.WCNLFvl97IV  

 

https://www.sciencedaily.com/releases/2016/11/161110144216.htm
https://www.sciencedaily.com/releases/2016/11/161110124713.htm
http://www.geologyin.com/2016/11/massive-sea-lizards-once-hunted.html
http://www.geologyin.com/2016/04/super-earths-are-not-good-place-for.html
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This Blue Alien Planet Is Not at All Earth-Like 
Artist's illustration of the alien 

planet HD 189733b, which is 
about the size of Jupiter. HD 
189733b's blue hue is probably 
caused by light scattering off 
silicate particles in its 
atmosphere, scientists 
say.Credit: ESO/M. Kornmesser 

By Mike Wall, Space.com 
Senior Writer, November 1, 
2016. 

The alien planet HD 189733b is 
a beautiful blue dot in a sea of 
inky blackness, just like Earth. 

But that's where the similarities between the two worlds end. 

For starters, HD 189733b is much bigger and hotter than Earth; it's about the 
size of Jupiter and zips around its host star in just 2.2 Earth days. That orbit is 
so close that the exoplanet is probably tidally locked, always showing one face 
to its star, just as the moon always shows one face (the near side) to Earth. 

And then there's the weather. The winds on HD 189733b (which lies about 63 
light-years from Earth, in the constellation Vulpecula) blow at up to 5,400 mph 

(8,700 km/h) — about seven times the speed of sound. And if that's not crazy 
enough for you, scientists think the rain on this world is made not of water, but 
of molten glass. 

Why, then, does this bizarre planet appear so superficially Earth-like? It's just 
a coincidence, scientists said. 

"The cobalt blue color comes not from the reflection of a tropical ocean, as on 
Earth, but rather a hazy, blow-torched atmosphere containing high clouds 
laced with silicate particles," NASA officials wrote in a statement. 

There may be a lot of ocean-free blue planets out there. Indeed, scientists 
know of two in Earth's own solar system: Uranus and Neptune. The upper 
atmospheres of both of these "ice giants" contain methane, which reflects blue 
wavelengths of sunlight back into space. 

HD 189733b was discovered in 2005, and scientists figured out its color in 
2013 using NASA's Hubble Space Telescope and other instruments. The 
exoplanet is one of six highlighted in NASA's "Galaxy of Horrors," a special 
Halloween gallery that the space agency put together this year. You can check 
out the Galaxy of Horrors here: https://exoplanets.nasa.gov/alien-
worlds/galaxy-of-horrors/ 

At http://www.space.com/34576-blue-alien-planet-glass-
rain.html?utm_medium=twitter&utm_source=twitterfeed  

 

Solar storms can weaken Earthôs magnetic field 
A coronal mass 
ejection in 2015, seen 
here by NASAôs Solar 

Dynamics 
Observatory, ended 
up weakening Earthôs 
magnetic field. Solar 

Dynamics 
Observatory, NASA 

By Katherine 
KorneiOct. 31, 2016 

The sun’s warm glow 
can sometimes turn menacing. Solar storms can shoot plasma wrapped in bits 
of the sun’s magnetic field into space, sweeping past Earth and disabling 
satellites, causing widespread blackouts, and disrupting GPS-based 
navigation. Now, a new study suggests that one such “coronal mass ejection” 
in 2015 temporarily weakened Earth’s protective magnetic field, allowing solar 
plasma and radiation from the same storm to more easily reach the 
atmosphere, potentially posing a danger to astronauts. The study also 
suggests a potential way to predict such storms in the future. 

On 21 June 2015, a NASA spacecraft called the Solar and Heliospheric 
Observatory recorded a coronal mass ejection blasting off the sun at roughly 
1300 kilometers per second. When the burst reached Earth roughly 40 hours 
later, its magnetic field was oriented opposite to Earth’s own magnetic field, 
which caused the fields to be attracted to each other and to interact strongly. 
“It is like bringing two magnets close together,” says physicist Sunil Gupta of 
the Tata Institute of Fundamental Research in Mumbai, India, and lead author 
of the new study. 

The resulting interaction converted magnetic energy into kinetic energy and 
sent charged particles such as cosmic rays raining down on Earth’s 
magnetosphere, the region around Earth where its own magnetic field is 
stronger than other magnetic fields in space. The National Oceanic and 
Atmospheric Administration (NOAA) rated the geomagnetic storm 4 out of 5 
on its scale of storm severity. Radio blackouts were reported, and the aurora 
borealis was spotted as far south as Texas. 

Gupta and his team collected data from a telescope in India that measures the 
number of charged particles called muons that are created as byproducts 
when cosmic rays hit Earth’s atmosphere. Looking at data from 22 June 2015, 
they found a statistically significant spike in the number of muons that day. 
This result was consistent with a weakening of Earth’s magnetic field that 
allowed cosmic rays to stream more freely through Earth’s magnetnosphere 
and into the atmosphere without being deflected. “The weakening of Earth's 
magnetic field opens up floodgates for low-energy solar plasma to pour into 
the atmosphere,” says Gupta, whose team reports its findings this month in 
Physical Review Letters. 

Overall, the team showed that Earth’s magnetic field is susceptible to 
temporary damage, rendering our planet’s atmosphere the last line of defense 
against energetic particles from space. Without Earth’s magnetic field, 
astronauts above the atmosphere are exposed to particles that can rip through 
human bodies and damage DNA, potentially causing cancer.     

The new results also suggest a possible method to detect impending 
geomagnetic storms. A successful early warning system is key to reducing the 
economic impact of such storms, which has been estimated by the National 
Academy of Sciences to be several trillion dollars in the most severe cases. 
Even with only a few hours of advance warning, power grids could redistribute 
currents to reduce their vulnerability to currents traveling through Earth and 
airplanes flying polar routes could be rerouted to avoid losing radio contact 
with controllers, for example. 

Gupta and his colleagues propose using muons as early detectors of 
geomagnetic storms. The scientists begin by assuming that particles with 
lower energies take longer to travel through turbulent magnetic fields, much 
like a lazy moth takes longer to cross a windy valley than a quick bee. They 
accordingly reasoned that the highly energetic cosmic rays creating muons 
would reach Earth’s atmosphere ahead of the solar plasma and lower-energy 
cosmic rays that can be the brunt of a geomagnetic storm. “The muon burst 
could in principle serve as an early warning system before a storm,” Gupta 
says. “But a lot of research needs to be done to make it a practical 
proposition.” 

James Chen, a plasma physicist at the Naval Research Laboratory in 
Washington, D.C., says that predicting the future might not be so simple. “[The 
muon burst] is part of an ongoing storm so it may have little forecasting value,” 
he says. 

The results of Gupta and his team are timely: NOAA issued an alert last week 
warning of an impending “strong” geomagnetic storm. However, even when 
spotted by spacecraft, the predicted arrival times of storms are uncertain 
because they are based on simulations of how coronal mass ejections 
propagate through space. An Earth-based early alert system, based on 
particle data, might give less warning but be significantly more accurate. 

Earlier this month, U.S. President Barack Obama signed an executive order 
mandating that the U.S. government “mitigate the effects of geomagnetic 
disturbances on the electrical power grid” and “ensure the timely redistribution 
of space weather alerts.” Our technological society, for all of its advances, is 
still susceptible to the whims of our closest star. 

DOI: 10.1126/science.aal0323 

At http://www.sciencemag.org/news/2016/10/solar-storms-can-weaken-earth-s-
magnetic-field?utm_source=newsfromscience&utm_medium=facebook-
text&utm_campaign=solarstorms-8733  
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Psyche: Unexpected Discoveries on a Metal World 
An artistôs concept 

of the Psyche 
spacecraft, a 
proposed mission 
for NASAôs 
Discovery program 
that would explore 
the huge metal 
Psyche asteroid 
from orbit (Credit: 

NASA/JPL-
Caltech) 

A large asteroid thought to be the metallic core of a destroyed proto-
planet appears to have molecules on its surface that shouldn't be there, 
according to a new study — unless they were delivered by other 
asteroids. 

Daniel Stolte, University Communications, Oct. 21, 2016 

Astronomers have discovered possible evidence for water on the surface of 
the largest metallic asteroid in the solar system. 

Named 16 Psyche, the bolide is one of the most massive in the Asteroid Belt, 
measuring 186 miles across and consisting of almost pure nickel-iron metal. 
It is thought to be the remnant core of a planetary embryo that was mostly 
destroyed by impacts billions of years ago.  

Previous observations of Psyche had shown no evidence for water on its surface. 
But in a paper accepted in The Astronomical Journal, Vishnu Reddy, an assistant 
professor at the University of Arizona's Lunar and Planetary Laboratory, argues 
that new observations from the NASA Infrared Telescope Facility show evidence 
for volatiles such as water or hydroxyl, a free radical consisting of one hydrogen 
atom bound to one oxygen atom, on Psyche's surface. In Earth's atmosphere, 
hydroxyl is extremely reactive and helps remove many chemical compounds. 
Hence, it is also known as the "detergent of the atmosphere." 

"We did not expect a metallic asteroid like Psyche to be covered by water 
and/or hydroxyl," said Reddy, second author on the paper led by Driss Takir 
at the U.S. Geological Survey in Flagstaff, Arizona. "Metal-rich asteroids like 

Psyche are thought to have formed under dry conditions without the presence 
of water or hydroxyl, so we were puzzled by our observations at first." 

The findings are interesting in the context of a proposed $500 million mission 
to send a spacecraft to Psyche, currently under review by NASA. Images 
taken by a spacecraft orbiting Psyche would enable us to distinguish between 
water and hydroxyl on the surface. 

Asteroids are remaining fragments from the formation of the solar system that 
today orbit the sun between the orbits of Mars and Jupiter. Most of them fall 
into two broad categories: those rich in silicates, and those rich in carbon and 
volatiles. Metallic asteroids such as Psyche are extremely rare, making it a 
laboratory to study how planets formed.  

While the source of this water on Psyche remains a mystery, Reddy and his 
colleagues propose two possible mechanisms for its formation. 

"We think the water we see on Psyche might have been delivered to its surface by 
carbonaceous asteroids that impacted Psyche in the distant past," Reddy says.  

"Our discovery of carbon and water on an asteroid that isn't supposed to have 
those compounds supports the notion that these building blocks of life could 
have been delivered to our Earth early in the history of our solar system 
history," said Reddy, who discovered similar dark, carbonaceous impactors 
rich in volatiles on the surface of asteroid Vesta by studying the images from 
NASA's Dawn mission. Alternatively, the hydroxyl could be the product of solar 
wind interacting with silicate minerals on Psyche's surface.  

To further explore the hypothesis of carbon and water delivered to 
protoplanetary bodies by asteroids in the early solar system, the UA is leading 
NASA's OSIRIS-REx mission to bring back a sample from carbonaceous 
asteroid (101955) Bennu in 2023. 

Reddy presented the findings at the joint 48th meeting of the Division for 
Planetary Sciences and 11th European Planetary Science Congress in 
Pasadena, California. His research on Psyche is funded by NASA's Planetary 
Science Division's Planetary Geology and Geophysics program. The research 
paper is available online (https://arxiv.org/abs/1610.00802 ). 

At https://uanews.arizona.edu/story/psyche-unexpected-discoveries-metal-
world?utm_source=uanow&utm_medium=email&utm_campaign   
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AGU statement on the 2016 U.S. elections 

9 November 2016, Posted by Chris McEntee 

The following statement is attributable to American Geophysical Union (AGU) 
Executive Director/CEO Christine McEntee. AGU represents more than 
60,000 Earth and space scientists worldwide: 

“From the nation’s founding, science has been the backbone of America’s 
economy, security, and well-being, and the underpinning of our democracy. In 
the days and months ahead, AGU calls on our elected leaders to remember 

the role science plays in our society and to support scientific innovation and 
discovery, and the people and programs that make it possible. AGU will 
continue our work to educate policymakers on issues of critical importance to 
the Earth and space sciences. We stand ready to share our knowledge with 
the new administration and Congress, and to help ensure that scientific 
knowledge can remain the underpinning of successful public policy decisions.” 

At https://fromtheprow.agu.org/statement-2016-u-s-elections/  
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Scientists Find Sea Levels Have Risen More Than Previously Thought 
Photo: Julie G/Flickr 

(CC BY-ND 2.0) 

Source: Inside 
Climate News/Bob 
Berwyn - 
November 1, 

2016; Science/Tech 

Readings from 
coastal tide gauges 
around the world—

the most reliable historical water-level records—have underestimated 20th 
century sea level rise caused by various melting ice caps and glaciers in the 

Northern Hemisphere by between 5 and 28 percent, said a new study 
published in the journal Geographical Research Letters. 

Using historical tide gauge observations as well as climate models, the 
researchers found that the least amount of global sea level rise that could have 
occurred last century is about 5.5 inches. 

“The most likely amount,” the study concluded, “is closer to 6.7 inches,” with 
implications for the hundreds of millions of people who live along the world’s 
coasts. 

Read Full Story: https://insideclimatenews.org/news/21102016/melting-ice-
glaciers-sea-level-rise-underestimated-study-Greenland  

At http://theterramarproject.org/thedailycatch/scientists-find-sea-levels-risen-
previously-thought/  

 

Marrakech climate talks: giving the fossil fuel lobby a seat at the table 

Michael Slezak, Sunday 6 November 2016 

Is it a conflict of interest to have representatives of coal and oil 
companies at the climate change discussions? 

Fossil fuel companies such as Exxon Mobil and Rio Tinto will be represented 
by groups such as the World Coal Association through their ‘observer status’. 
Photograph: Pat Sullivan/AP 

As the world gathers in Morocco for the historic first meeting under the Paris 
agreement – called “COP22” but now also “CMA1” – it does so with the 
unprecedented involvement of corporate interests who have fought climate action 
around the world, funded climate change denial and whose fundamental interest is 
in extracting and burning as much fossil fuel as possible. 

Earlier this year, desperate moves from countries representing the majority of 
the world’s population to examine how the UN might identify and minimise 
conflicts of interest were swept under the carpet by rich countries – especially 
the US, EU and Australia – who argued they wanted to be as “inclusive” as 
possible and that the concept of “conflict of interest” was too hard to define. 

As a result, representatives of companies such as ExxonMobil, Chevron, 
Peabody, BP, Shell and RioTinto will have unquestioned access to most 
discussions in Marrakech, will be called upon for advice and will be walking 
the corridors and holding private discussions with countries that are trying to 
move the world to stop consuming the products those companies have based 
their businesses on. 

The bodies through which those companies access the COP22 meetings have 
been detailed in a chart created by Corporate Accountability International. 
Groups such as the World Coal Association, the Business Council of Australia, 
Business Europe and Business Roundtable will represent the world’s biggest 
fossil fuel companies in the meetings through their “observer status”. 

Jesse Bragg from Corporate Accountability International says it is clear those 
groups are driven by a profit motive and not by the desire to curb carbon 
emissions, and so have a conflict of interest. 

“It’s hard to believe the World Coal Association is having conversations with 
delegates, encouraging them to more strictly regulate the coal industry,” Bragg 
says. “That’s completely against their interests. So what is their purpose in 
that space other than to continue to extract and burn coal?” 

Bragg says those groups have a role to play in the implementation of the rules set 
by nations but no legitimate role to play in the setting of the rules themselves. 

The role many fossil fuel companies play in policy debates as the world 
attempts to curb carbon emissions has been clear: 

¶ A series of ongoing revelations have shown the fossil fuel industry was 
aware of climate change for decades but publicly denied its scientific 
basis. 

¶ Analyses of the limited amount of public information about the lobbying 
efforts of fossil fuel companies suggests that ExxonMobil, Shell and others 
spend millions of dollars to manipulate public discourse on climate change. 

¶ When Peabody went bankrupt this year a Guardian analysis of court 
documents revealed America’s biggest coalmining company was funding 
at least two dozen groups that cast doubt on human-made climate change 
and oppose environmental regulations. Peabody will be represented at the 
meeting by six bodies with observer status. 

In a striking irony, the climate change COP at which these corporate interests 
will be welcome will happen at exactly the same time as another UN COP, 
where the exclusion of corporate interests has been hailed as a fundamental 

ingredient to its success: COP7 of the Framework Convention on Tobacco 
Control, starting today in Delhi, India. 

At that meeting, a report will be presented analysing the impact of the tobacco 
control treaty. It concludes the FCTC “has contributed to significant and rapid 
progress” in tobacco control action. 

Part of the FCTC – article 5.3 – says that “parties shall act to protect these 
policies from commercial and other vested interests of the tobacco industry in 
accordance with national law”. 

The treaty recognises that “there is a fundamental and irreconcilable conflict 
between the tobacco industry’s interests and public health policy interests.” It 
then goes on to recommend almost no contact with the tobacco industry, 
except when necessary to implement regulation of their products. 

“It’s pretty much the most important aspect of implementation,” says Mike 
Daube from Curtin University in Australia, of article 5.3. Daube was the deputy 
chairman of the committee that wrote the report on the impact of the tobacco 
control treaty. 

“It essentially says that governments should only speak with the tobacco 
industry when they absolutely have to and do so holding their nose and 
washing their hands afterwards,” Daube says. 

Despite the strong acknowledgement of corporate conflicts of interest in that 
UN treaty, rich countries have argued strongly against any measure to limit 
corporate involvement in the implementation of the Paris agreement. 

In May, the Like Minded Group of Developing Countries (LMDC) – a collection 
of more than 20 countries representing most of the world’s population – 
pushed for an report to be prepared examining how “the United Nations 
system and other intergovernmental forums … identify and minimise the risk 
of conflicts of interest”. 

Far from a radical call for governments to distance themselves from the fossil 
fuel lobby, it merely asked for a report on how conflicts of interest have been 
dealt with in other forums. 

But that request was deleted from the final report from the meeting and a 
“technical glitch” meant an objection raised by Ecuador on behalf of the 
majority of the world’s population was ignored. 

The Venezuelan delegation spoke strongly about the issue: 

The convention and the Paris agreement is an instrument between states. And 
the inclusion of non-state actors must go through a revision of conflict of 
interest. This is a standard request, a legal request and a moral request. It is 
unacceptable for our delegation that the concept of conflict of interest was not 
even considered as the fundamental basis for the ethical integrity and the 
effective implementation of the Paris agreement é It is a concern for the 
majority of the world represented here at this conference and the discussions 
in the contact room. We are astonished that this issue was completely 
overturned in the conclusions. 

But the EU, Australia and the US rose to speak against any exclusion of fossil 
fuel lobbyists. 

The Australian delegation framed the issue as one where developing countries 
were trying to make the process less “open”, despite supporting measures in 
the tobacco control treaty to lock out the tobacco industry: 

Parties are merely the custodians of this issue. Australia cannot and will not 
support an approach under the UNFCCC that will lead to us trying to block 
people from having access to what we do here. We operate under the basis 
é of openness and inclusiveness and transparency. 

https://insideclimatenews.org/news/21102016/melting-ice-glaciers-sea-level-rise-underestimated-study-Greenland
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Australia also argued the concept of “conflict of interest” itself was too hard to 
define, despite the issue being grappled with in many other forums: 

There is no clear understanding of what a conflict of interest is and it means 
different things to different people. 

The US delegation also framed the issue as one where they were trying to be 
as inclusive as possible. “We oppose constraining NGO participation in the 
UNFCCC process,” the US delegation said. 

Besides having access to meetings as observers, with no conflict of interest 
screening, the unprecedented level of corporate influence on the implementation 
of the Paris agreement was formalised in the global climate action agenda, through 
which corporations who make carbon-cutting pledges get high-level access to the 
meetings, can organise side events in the “civil society village”, promote their 
products in a “gallery” and sponsor the conference. 

Kingsley Faulkner is the deputy president of the Australian Council of Smoking 
and Health as well as the national chair of Doctors for the Environment 
Australia. 

Faulkner says the exclusion of the smoking lobby from tobacco control forums 
was essential and that there are clear parallels to the fossil fuel lobby. 

“Bodies that make these decisions should be looking very seriously at who 
they allow into the policy-making groups and see in whose interests they are 
talking,” Faulkner says. “And if you do that, of course, you clamp down on the 
fossil fuel lobby. 

“There are a number of real examples where industries have huge influence 
on public policy, to the detriment of the health of the community. 

“If politicians are serious about saying their first priority is the security and the 
wellbeing of the community then they’re going about it in a bad way if they 
allow the fossil fuel lobby to put that at risk.” 

At https://www.theguardian.com/environment/2016/nov/07/marrakech-climate-
talks-giving-the-fossil-fuel-lobby-a-seat-at-the-table?CMP=share_btn_tw  

 

Anthropogenic Drought: How Humans Affect the Global Ecosystem 

Amir AghaKouchak discusses how human activity affects water supply and 
the environment. 

A comparison of the 

Aral Sea in 1989 (left) 
and 2014 (right). Credit: 
NASA. Collage by 

Producercunningham. 
[Public domain], via 
Wikimedia Commons. 

By Amir Agha 
Kouchakon 31 
October 2016 

Imagine the Sahara 
Desert, but with 
grasslands, wetlands, 
eclectic wildlife, and 

an intricate ecosystem lushly nestled around a large freshwater lake the size 
of Germany. Around 6,000 years ago, Lake Mega-Chad was the largest 
freshwater lake on Earth. In just a few hundred years, it was reduced to a lake 
around a thousand times smaller, and what we know today as Lake Chad. 
This is an example of significant change in water availability in response to 
natural climate variability. In the Anthropocene era, however, natural variability 
is not the primary driver of the observed water stress and environmental 
degradation. They are human driven, or anthropogenic. 

Development and growth not only increases human water use, but also increases 
greenhouse gas emissions that, in the long run alter precipitation patterns. 

Since the beginning of industrialization, significant growth in population, agriculture, 
and industry have increased water use and challenged water and environmental 
management.  In many parts of the world, human water use has exceeded 
available renewable water supply. Development and growth not only increases 
human water use, but also increases greenhouse gas emissions that, in the long 
run alter precipitation patterns. Droughts pose significant water and food security 
challenges, especially in semiarid and arid regions of the world. Droughts can be 
broadly categorized into four groups: meteorological droughts (deficit in 
precipitation), agricultural droughts (deficit in soil moisture), hydrologic droughts 
(deficit in runoff and/or groundwater resources), and socio-economic droughts 
(higher demand than the available supply). The latter is meant to account for the 
human impacts on droughts by describing the available resources relative to 
human water needs. However, a meaningful exploration of drought must go 
beyond supply issues to include water demands, adaptability, policy, and the two-
way feedback of humans on both water supply and regional demands. 

In a recent article, we call this anthropogenic drought, which is water stress 
caused or intensified by human activities, including increased demand, 
outdated water management, climate change from anthropogenic greenhouse 

gas emissions, growing energy and food production, intensive irrigation, 
diminished supplies, and land use change. 

The environmental impacts of anthropogenic drought are seen around the world 
including in developed and developing countries. There are many stressed lakes 
and wetlands around the world affected by increasing water withdrawals and the 
resulting anthropogenic drought.  For example, Lake Urmia, in northwest Iran, was 
once the second largest saltwater lake on Earth (figure below). We show in a 
commentary that over the past 40 years, the area of Lake Urmia has decreased by 
around 80%, most of the change occurring between 2009-2015. But this lake has 
survived many extreme droughts in the past. When extreme environmental 
conditions occur, questions often arise regarding the potential role of human-
caused or natural climate change. Both are important and deserve our attention. 
But a question less often asked is, what is the impact of increased human water 
demand in creating water stress?  In the past 15 years, around 20 man-made dams 
started operation in Lake Urmia’s basin, diverting the lake’s freshwater inflow to 
irrigation and farming. Lake Urmia is a hypersaline lake, and its desiccation will 
increase the frequency of salt storms generated from the exposed lakebed. In turn, 
salt storms will likely reduce productivity of the surrounding agricultural lands, 
causing migration out of the region. Poor air, land, and water quality all have serious 
health effects including birth defects, and chronic respiratory and eye diseases. 
This is a classic case of anthropogenic drought and human-induced changes 
leading to substantial environmental degradation. 

 
This figure depicts the area of Lake Urmia has decreased substantially in the past 
decades (images derived from LandSat imagery). There are multiple causes 
including increased human water use in the region. Credit: Amir AghaKouchak. 

The first victim of anthropogenic droughts is the natural ecosystem, evidenced by 
the widespread environmental degradation we see around the world. Extensive 
research is necessary to develop comprehensive frameworks for assessing 
anthropogenic drought impacts on the natural ecosystem and wildlife. This is critical 
if we want to sustain both economic prosperity and productive native ecosystems. 
A breakthrough in this area will not be possible without close collaboration of policy-
makers and an interdisciplinary team of scientists. 

More at https://eos.org/editors-vox/anthropogenic-drought-how-humans-
affect-the-global-ecosystem  
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AAAS CEO Comments on the U.S. Presidential Election Outcome 

9 November 2016, Ginger Pinholster 

AAAS CEO RUSH HOLT CALLS ON PRESIDENT-ELECT DONALD TRUMP 
TO APPOINT TOP SCIENCE ADVISER TO ADVANCE SCIENCE AND 
DRIVE INNOVATION. | STEHEAP/ADOBE STOCK 

The 45th president of the United States will confront a broad range of global 
challenges, from addressing climate change and securing our energy future 
to sustaining investments in scientific research efforts in numerous areas, 
including medicine. 
“President-elect Donald Trump must be prepared to advance science, 
technology and education to drive economic progress, innovation and jobs 
and to improve people’s lives,” said Rush Holt, CEO of the American 
Association for the Advancement of Science (AAAS), the world’s largest 
general scientific society. 

“The nation’s incoming president will need to move quickly to appoint a 
respected scientist or engineer to serve as the next science adviser, to ensure 
immediate input related to science and technology,” Holt added, reinforcing 
the recommendations laid out in a September 2016 report from Rice 
University’s Baker Institute for Public Policy. 

“The next science adviser will need to be integrated at the earliest possible 
stage into the administration’s decision-making process,” Holt said, “not just 
on topics with an obvious science connection such as infectious-disease 
response, but on matters concerning diplomacy, cyber-security, agriculture 

and advanced manufacturing as well as resilient infrastructure, which also 
relate to science and technology.” 

As the next U.S. president prepares to take office, Holt added, “It will be 
imperative for Congress to work on funding the government for fiscal year 
2017 beyond the current continuing resolution.” That will require the 
completion of the strong, bipartisan work already achieved in both chambers 
to develop and move appropriations bills through their respective committees, 
he noted. 

“The suite of bills already passed would increase federal research & 
development (R&D) funding by an estimated 2.1% above fiscal year 2016 
levels in the House and 3.2% above fiscal year 2016 levels in the Senate, 
slightly above the rate of inflation,” Holt noted. “This real growth in federal 
investment in R&D is crucial fuel for the innovation engines that grow our 
economy, enhance our safety and security and expand human knowledge.” 

Swift action by Congress would allow the new president to move rapidly on a 
budget request next year, he said, whereas “further delays would inhibit the 
scientific and technological innovation that helps to drive the U.S. economy.” 

“We stand ready to work with the president-elect’s administration and 
Republican as well as Democratic policymakers in a bipartisan fashion to 
harness the power of science and technology in service of society,” Holt said. 

At http://www.aaas.org/news/aaas-ceo-comments-us-presidential-election-
outcome  
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geospatial tools and automatic computation: Case of jijelian sandy coast (East Algeria). Pages 46-58 

Organic Geochemistry 
Volume 101, Pages e1-e38, 1-206 (November 2016) 

http://www.sciencedirect.com/science/journal/01466380/101 

¶ L.G.J. van Bree, W.I.C. Rijpstra, N.A. Al-Dhabi, D. Verschuren, J.S. Sinninghe Damsté, J.W. de Leeuw. Des-A-lupane in an East African lake sedimentary 
record as a new proxy for the stable carbon isotopic composition of C3 plants. Pages 132-139 

¶ Hans Peter Nytoft, Geir Kildahl-Andersen, Frode Rise. Unusual hexacyclic oleananes in Late Cretaceous/Tertiary terrigenous oils: NMR characterisation of 
the major hexacyclic oleanane in Niger Delta oil. Pages 196-206 

Palaeogeography, Palaeoclimatology, Palaeoecology 
Volume 461, Pages 1-480 (1 November 2016) 

http://www.sciencedirect.com/science/journal/00310182/461 

¶ L. Bruce Railsback, George A. Brook, Fuyuan Liang, Eugene Marais, Hai Cheng, R. Lawrence Edwards. A multi-proxy stalagmite record from northwestern 
Namibia of regional drying with increasing global-scale warmth over the last 47 kyr: The interplay of a globally shifting ITCZ with regional currents, winds, 
and rainfall. Pages 109-121 

Palaeontology 
November 2016, Volume 59, Issue 6, Pages 753–913 

http://onlinelibrary.wiley.com/doi/10.1111/pala.2016.59.issue-6/issuetoc 

¶ Christophe Hendrickx, Fernando Abdala and Jonah Choiniere. Postcanine microstructure in Cricodon metabolus, a Middle Triassic gomphodont cynodont 
from south-eastern Africa (pages 851–861) 

¶ Stéphane Jouve, Bastien Mennecart, Julien Douteau and Nour-Eddine Jalil. The oldest durophagous teleosauroid (Crocodylomorpha, Thalattosuchia) from 
the lower Bathonian of central High Atlas, Morocco (pages 863–876) 

Precambrian Research 
Volume 286, (November 2016) 

http://www.sciencedirect.com/science/journal/03019268 

¶ Robert J. Thomas, Paul H. Macey, Christopher Spencer, Taufeeq Dhansay, Johann F.A. Diener, Christopher W. Lambert, Dirk Frei, Anna Nguno. The 
Sperrgebiet Domain, Aurus Mountains, SW Namibia: A Ḑ2020–850 Ma window within the Pan-African Gariep Orogen. Pages 35-58 

¶ Karen V. Smit, Steven B. Shirey, Wuyi Wang. Type Ib diamond formation and preservation in the West African lithospheric mantle: Re–Os age constraints 
from sulphide inclusions in Zimmi diamonds. Pages 152-166 

¶ Józef Kaźmierczak, Barbara Kremer, Wladyslaw Altermann, Ian Franchi. Tubular microfossils from Ḑ2.8 to 2.7 Ga-old lacustrine deposits of South Africa: 
A sign for early origin of eukaryotes? Pages 180-194 

¶ Hamed Gamal El Dien, Mohamed Hamdy, Abdel Salam Abu El-Ela, Tamer Abu-Alam, Adel Hassan, Yongwoo Kil, Tomoyuki Mizukami, Yusuke Soda. 
Neoproterozoic serpentinites from the Eastern Desert of Egypt: Insights into Neoproterozoic mantle geodynamics and processes beneath the Arabian-
Nubian Shield. Pages 213-233 

¶ A.S. Rodler, R. Frei, C. Gaucher, G.J.B. Germs. Chromium isotope, REE and redox-sensitive trace element chemostratigraphy across the late 
Neoproterozoic Ghaub glaciation, Otavi Group, Namibia. Pages 234-249 

Quaternary International 
Volume 421, Pages 1-270 (9 November 2016) 

http://www.sciencedirect.com/science/journal/02648172/77
http://www.sciencedirect.com/science/journal/03044203
http://minmag.geoscienceworld.org/content/80/6?current-issue=y
http://www.sciencedirect.com/science/journal/09645691/132
http://www.sciencedirect.com/science/journal/01466380/101
http://www.sciencedirect.com/science/journal/00310182/461
http://onlinelibrary.wiley.com/doi/10.1111/pala.2016.59.issue-6/issuetoc
http://www.sciencedirect.com/science/journal/03019268
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Humankind and the avian world: archaeological and zooarchaeological evidence for inferring behavioural evolutionary signatures 
Edited by Ruth Blasco and Marco Peresani 

http://www.sciencedirect.com/science/journal/10406182 

¶ Aurore Val. New data on the avifauna from the Middle Stone Age layers of Sibudu Cave, South Africa: Taphonomic and palaeoenvironmental implications. 
Pages 173-189 

Quaternary Science Reviews 
Volume 152, Pages 1-208 (15 November 2016) 

http://www.sciencedirect.com/science/journal/02773791/152 

¶ Jiawang Wu, Philipp Böning, Katharina Pahnke, Kazuyo Tachikawa, Gert J. de Lange. Unraveling North-African riverine and eolian contributions to central 
Mediterranean sediments during Holocene sapropel S1 formation. Pages 31-48 

¶ Nick Blegen, Francis H. Brown, Brian R. Jicha, Katie M. Binetti, J. Tyler Faith, Joseph V. Ferraro, Patrick N. Gathogo, Jonathan L. Richardson, Christian A. 
Tryon, The Menengai Tuff: A 36 ka widespread tephra and its chronological relevance to Late Pleistocene human evolution in East Africa. Pages 152-168 

Remote Sensing 
Volume 8, Issue 10 (October 2016) 

http://www.mdpi.com/2072-4292/8/10 

¶ Hicham Bahi,Hassan Rhinane,Ahmed Bensalmia,Ute Fehrenbach andDieter Scherer. Effects of Urbanization and Seasonal Cycle on the Surface Urban 
Heat Island Patterns in the Coastal Growing Cities: A Case Study of Casablanca, Morocco. Remote Sens. 2016, 8(10), 829; doi:10.3390/rs8100829 

¶ Aleix Serrat-Capdevila,Manuel Merino,Juan B Valdes andMatej Durcik. Evaluation of the Performance of Three Satellite Precipitation Products over Africa. 
Remote Sens. 2016, 8(10), 836; doi:10.3390/rs8100836 

¶ Andreas B. Brink,Javier Martínez-López,Zoltan Szantoi,Pablo Moreno-Atencia,Andrea Lupi,Lucy Bastin and Grégoire Dubois. Indicators for Assessing 
Habitat Values and Pressures for Protected Areas—An Integrated Habitat and Land Cover Change Approach for the Udzungwa Mountains National Park 
in Tanzania. Remote Sens. 2016, 8(10), 862; doi:10.3390/rs8100862 

The Canadian Mineralogist 
November 1, 2015; 53 (6) 

http://www.canmin.org/content/current 

¶ Gelu Costin, Brenton Fairey, Harilaos Tsikos, and Arnold Gucsik. Tokyoite, As-Rich Tokyoite, And Noélbensonite: New Occurrences From The Postmasburg 
Manganese Field, Northern Cape Province, South Africa. Can Mineral 2015 53:981-990;  

¶ Fanus Viljoen, Ntshebo Ramakoloi, Derek Rose, and Christian Reinke. Mineral Chemistry Of (Pt,Pd)-Bismuthotelluride Minerals In The Platreef At 
Zwartfontein, Akanani Project, Northern Bushveld Complex, South Africa. Can Mineral 2015 53:1109-1127 

Water Research 
Volume 104, Pages 1-558 (1 November 2016) 

http://www.sciencedirect.com/science/journal/00431354/104 

¶ Jennifer L. Murphy, Tracy L. Ayers, Jacqueline Knee, Jared Oremo, Aloyce Odhiambo, Sitnah H. Faith, Ronald O. Nyagol, Christine E. Stauber, Daniele S. 
Lantagne, Robert E. Quick. Evaluating four measures of water quality in clay pots and plastic safe storage containers in Kenya. Pages 312-319 

¶ Timothy Paul Wood, Adriaan Erasmus Basson, Cornelia Duvenage, Egmont Richard Rohwer. The chlorination behaviour and environmental fate of the 
antiretroviral drug nevirapine in South African surface water. Pages 349-360 

 

 

Other 

¶ Speight, J. G. Handbook of coal analysis / James G. Speight. p. cm. Includes bibliographical references and index. ISBN 0-471-52273-2 (cloth) 1. Coal—
Analysis—Handbooks, manuals, etc. I. Title. http://www.petronet.ir/documents/10180/2324293/Handbook_of_coal_Analysis  

 

Links to Journals, Reviews & Newsletters 

New entries in red.  

¶ AAPG Bulletin: http://aapgbull.geoscienceworld.org/ 

¶ Acta Crystallographica Section A: http://journals.iucr.org/a/issues/2016/02/00/ 

¶ Acta Crystallographica Section B: http://journals.iucr.org/a/issues/2016/02/00/ 

¶ Acta Crystallographica Section C: http://journals.iucr.org/c/issues/2016/02/00/ 

¶ Acta Crystallographica Section D: http://journals.iucr.org/d/issues/2016/02/00/ 

¶ Acta Crystallographica Section E: http://journals.iucr.org/e/issues/2016/02/00/ 

¶ Acta Crystallographica Section F: http://journals.iucr.org/f/issues/2016/02/00/ 

¶ Acta Geologica Sinica (English Edition): 
http://onlinelibrary.wiley.com/doi/10.1111/acgs.2015.89.issue-1/issuetoc 

¶ Acta Geologica Sinica: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1755-6724 

¶ Advances in Materials Science and Engineering: 
http://www.hindawi.com/journals/amse/  

¶ Advances in Space Research: http://www.sciencedirect.com/science/journal/02731177 

¶ Advances in Water Resources: http://www.sciencedirect.com/science/journal/03091708 

¶ Aeolian Research: http://www.sciencedirect.com/science/journal/18759637 

¶ African Journal of Ecology: 
http://onlinelibrary.wiley.com/doi/10.1111/aje.2016.54.issue-3/issuetoc  

¶ Agricultural Meteorology: http://www.sciencedirect.com/science/journal/00021571 

¶ Agricultural Water Management: http://www.sciencedirect.com/science/journal/03783774 

¶ American Journal of Climate Change: 
http://www.scirp.org/Journal/Home.aspx?JournalID=1304#.Vio6D_krLIU  

¶ American Mineralogist: http://ammin.geoscienceworld.org/ 

¶ Annales de Paléontologie: http://www.sciencedirect.com/science/journal/07533969 

¶ Annals of Geophysics: http://www.annalsofgeophysics.eu/index.php/annals/index 

¶ Anthropocene: http://www.sciencedirect.com/science/journal/22133054 

¶ Applied Clay Science: http://www.sciencedirect.com/science/journal/01691317 

¶ Applied Geochemistry: http://www.sciencedirect.com/science/journal/08832927 

¶ Arabian Journal of Earth Sciences: 
http://www.arabianjournalofscience.com/index.php/AJES/index 

¶ Area: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1475-4762 

¶ ASLO: Limnology and Oceanography: http://www.aslo.org/lo/ 

¶ ATBU Journal of Environmental Technology: http://www.ajol.info/index.php/atbu 

¶ Atmospheric Environment: http://www.sciencedirect.com/science/journal/13522310 

¶ Atmospheric Research: http://www.sciencedirect.com/science/journal/01698095 

¶ Atmospheric Science Letters: 
http://onlinelibrary.wiley.com/doi/10.1002/asl2.2015.16.issue-1/issuetoc 

¶ Australian Journal of Earth Sciences: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1440-0952 

¶ Basin Research: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-2117 

¶ Biogeosciences: http://www.biogeosciences.net/ 

¶ Boreas: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1502-3885 

¶ Bulletin of Canadian Petroleum Geologyhttp://bcpg.geoscienceworld.org/ 

¶ Bulletin of Geosciences Czech Geological Survey: http://www.geology.cz/bulletin/ 

¶ Bulletin of the Seismological Society of America: http://bssa.geoscienceworld.org/ 

¶ Canadian Journa of Earth Sciences: http://cjes.geoscienceworld.org/ 

¶ Canadian Mineralogist: http://www.canmin.org/ 

¶ CATENA: http://www.sciencedirect.com/science/journal/03418162 

¶ Chem Sus Chem: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1864-564X 
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¶ Chemical Geology: http://www.sciencedirect.com/science/journal/00092541 

¶ Chemie der Erde: Geochemistry: http://www.sciencedirect.com/science/journal/00092819 

¶ Chinese Journal of Geophysics: 
http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/(ISSN)2326-0440/ 

¶ Clays and Clay Mineralshttp://ccm.geoscienceworld.org/ 

¶ Cold Regions Science and Technology: 
http://www.sciencedirect.com/science/journal/0165232X 

¶ Comptes Rendus Geoscience: 
http://www.sciencedirect.com/science/journal/16310713 

¶ Comptes Rendus Palevol: http://www.sciencedirect.com/science/journal/16310683 

¶ 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 

¶ Crystal Research and Technology: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1521-4079 

¶ 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 II: Topical Studies in Oceanography: 
http://www.sciencedirect.com/science/journal/09670645 

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

¶ 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, Planets and Space: http://www.earth-planets-space.com/  

¶ Earthquake Science: 
http://www.springer.com/earth+sciences+and+geography/geophysics/journal/11589
?wt_mc=email.newsletter.8.CON26924.ISI_1  

¶ Earth and Space Science: 
http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/(ISSN)2333-5084/ 

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

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

¶ Earth Surface Processes and Landforms: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1096-9837  

¶ Earth’s 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/ 

¶ Environmental Health Perspectives: http://ehp.niehs.nih.gov/ 

¶ Environmental Progress & Sustainable Energy: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1944-7450 

¶ Environmental Science & Technology: http://pubs.acs.org/journal/esthag  

¶ Environmental Toxicology and Chemistry: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1552-8618 

¶ Environmetrics: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1099-095X 

¶ ENVOLVERDE: Revista Digital de Meio Ambiente e Desenvolvimento (Portuguese): 
http://envolverde.com.br/ 

¶ Eos, Transactions American Geophysical Union: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2324-9250 

¶ Episodes:  http://www.episodes.org/  

¶ Estuarine, Coastal and Shelf Science: 
http://www.sciencedirect.com/science/journal/02727714 

¶ Estudos Geologicos (Spanish): 
http://estudiosgeol.revistas.csic.es/index.php/estudiosgeol/issue/archive 

¶ Euro-Mediterranean Journal for Environmental Integration: 
http://www.springer.com/earth+sciences+and+geography/environme
ntal+science+%26+engineering/journal/41207 

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

¶ European Journal of Soil Science: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-2389 

¶ Evolution: Education and Outreach: 
http://www.springer.com/life+sciences/evolutionary+%26+developmental+biology/journal/12052  

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

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

¶ Gems and Gemmology: http://www.gia.edu/gems-gemology  

¶ Geoarcheology: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1520-6548 

¶ Geobiology: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1472-4669 

¶ 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 

¶ Geochemistry, Geophysics, Geosystems: 
http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/(ISSN)1525-2027/ 

¶ Geochemistry: Exploration, Environment, Analysis: 
http://geea.geoscienceworld.org/content/current  

¶ Geochimica et Cosmochimica Acta: 
http://www.sciencedirect.com/science/journal/00167037 

¶ Geochemical Perspective Letters: 
http://www.geochemicalperspectivesletters.org/current-issue  

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

¶ Geofluids: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1468-8123 

¶ Geografiska Annaler: Series A, Physical Geography: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1468-0459 

¶ Geography Compass: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1749-8198 

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

¶ Geological Journal: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1099-1034 

¶ Geological Magazine: https://www.cambridge.org/core/journals/geological-
magazine/latest-issue  

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

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

¶ Geology Today: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-2451 

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

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

¶ Geophysical Prospecting: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-
2478 

¶ Geophysical Research Letters: 
http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/(ISSN)1944-8007/ 

¶ Geophysical Research: Space Physics: 
http://agupubs.onlinelibrary.wiley.com/agu/jgr/journal/10.1002/(ISSN)2169-9402/ 

¶ 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 e-Journals At-A-Glance: http://www.univ-brest.fr/geosciences/e-
journals/iconography.html 

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

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

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

¶ Geostandards and Geoanalytica lResearch: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1751-908X 

¶ Geotextiles and Geomembranes: http://www.sciencedirect.com/science/journal/02661144 

¶ Geothermics: http://www.sciencedirect.com/science/journal/03756505 

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

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

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

¶ Global Ecology and Biogeography: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1466-8238 

¶ Global Journal of Environmental Sciences: 
http://www.globaljournalseries.com/index.php/gjes 

¶ Global Journal of Geological Sciences: http://www.globaljournalseries.com/index.php/gggs 
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http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1745-6592 

¶ Groundwater: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1745-6584 
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¶ Inovative Energy and Research: http://www.omicsonline.com/open-
access/ArchiveIEP/currentissue-innovative-energy-policies-open-access.php  

¶ International Councilfor 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 Climatology: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1097-0088 

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

¶ International Journal of Coal Science and Technology: 
http://www.springer.com/energy/fossil+fuels/journal/40789?wt_mc=email.newsletter.
8.CON26924.ISI_1  

¶ International Journal of Disaster Risk Reduction: 
http://www.sciencedirect.com/science/journal/22124209 

¶ International Journal of Engineering Trends and Technology: 
http://ijettjournal.org/archive  

¶ International Journal of Geosciences: http://www.scirp.org/journal/ijg/  

¶ 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 

¶ Interntional Journal of Sustainable Development and Planning: 
http://www.witpress.com/journals/sdp  

¶ International Journal of Waste Resources: http://www.omicsonline.com/open-
access/ArchiveIJWR/currentissue-international-journal-waste-resources-open-
access.php  

¶ International PeatJ ournal: http://www.peatsociety.org/publications/International -
peat-journal 

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

¶ Interpretation: http://interpretation.geoscienceworld.org/  

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

¶ Italian Journal of Geoscience: http://italianjgeo.geoscienceworld.org/  

¶ 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 AppliedCrystallography: http://journals.iucr.org/j/issues/2016/01/00/ 

¶ Journal of Applied Volcanology: http://www.appliedvolc.com/  

¶ 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 Astrobiology & Outreach: 
http://www.esciencecentral.org/journals/astrobiology-and-outreach.php  

¶ Journal of Astrophysics & Aerospace Technology: 
http://www.omicsgroup.org/journals/ArchiveJAAT/currentissue-astrophysics-
aerospace-technology-open-access.php  

¶ Journal of Astrophysics and Astronomy: 
http://www.ias.ac.in/Journals/Journal_of_Astrophysics_and_Astronomy/  

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

¶ Journal of Climatology and Weather Forecasting: 
http://www.esciencecentral.org/journals/ArchiveJCWF/currentissue-climatology-
weather-forecasting-open-access.php  

¶ Journal of Coastal Zone Managenent: http://www.omicsonline.com/open-
access/ArchiveJCZM/currentissue-coastal-development-open-access.php  

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

¶ Journal of Contemporary Water Research & Education: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1936-704X 

¶ Journal of Earth Science and Climate Change: 
http://www.omicsonline.org/ArchiveJESCC/currentissue-earth-science-climatic-
change-open-access.php  

¶ Journal of Earth System Science: 
http://www.ias.ac.in/Journals/Journal_of_Earth_System_Science/ 

¶ Journal of Environmental & Engineering Geophysics: 
http://jeeg.geoscienceworld.org/ 

¶ 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 Foraminiferal Research: http://jfr.geoscienceworld.org/ 

¶ Journal of Geochemical Exploration: 
http://www.sciencedirect.com/science/journal/03756742 

¶ Journal of Geodynamics: http://www.sciencedirect.com/science/journal/02643707 

¶ Journal of Geography & Natural Disasters: 
http://www.omicsgroup.org/journals/ArchiveJGND/currentissue-geography-natural-
disasters-open-access.php  

¶ Journal of Geography and Regional Planning: 
http://www.academicjournals.org/JGRP/Archive.htm 

¶ Journal of Geology & Geophysics: 
http://www.omicsgroup.org/journals/ArchiveJGG/currentissue-geology-geosciences-
open-access.php  

¶ Journal of Geophysical Research: Atmospheres: 
http://agupubs.onlinelibrary.wiley.com/agu/jgr/journal/10.1002/(ISSN)2169-8996/ 

¶ Journal of Geophysical Research: Biogeosciences: 
http://agupubs.onlinelibrary.wiley.com/agu/jgr/journal/10.1002/(ISSN)2169-8961/ 

¶ Journal of Geophysical Research: Earth Surface: 
http://agupubs.onlinelibrary.wiley.com/agu/jgr/journal/10.1002/(ISSN)2169-9011/ 

¶ Journal of Geophysical Research: Oceans: 
http://agupubs.onlinelibrary.wiley.com/agu/jgr/journal/10.1002/(ISSN)2169-9291/ 

¶ Journal of Geophysical Research: Planets: 
http://agupubs.onlinelibrary.wiley.com/agu/jgr/journal/10.1002/(ISSN)2169-9100/ 

¶ Journal of Geophysical Research: Solid Earth: 
http://agupubs.onlinelibrary.wiley.com/agu/jgr/journal/10.1002/(ISSN)2169-9356/ 

¶ Journal of Geoscience and Environmental Protection: 
http://www.scirp.org/journal/gep/  

¶ 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 Integrated Coastal Zone Management / Revista de Gestão Costeira 
Integrada: http://www.aprh.pt/rgci/revista14f4.html 

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

¶ Journal of Metamorphic Geology: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1525-1314 

¶ 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 

¶ 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 Exploration and Production Technologies: 
http://www.springer.com/earth+sciences+and+geography/geology/journal/13202?wt
_mc=email.newsletter.8.CON26924.ISI_1  

¶ Journal of Petroleum Geology: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1747-5457 

¶ Journal of Petroleum Geology: http://www.jpg.co.uk/ 

¶ Journal of Petroleum Science and Engineering: 
http://www.sciencedirect.com/science/journal/09204105 

¶ Journal of Petroleum Technology: http://www.spe.org/jpt/ 

¶ Journal of Quaternary Science: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1099-1417 

¶ Journal of Remote Sensing and GIS: 
http://www.omicsgroup.org/journals/ArchiveJGRS/currentissue-geophysics-remote-
sensing-open-access.php  

¶ 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 Conservation: http://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 Sustainable Development in Africa: http://www.jsd-africa.com/ 

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

¶ Journal of Tethys: http://jtethys.org/ 

¶ Journal of the Geological Society: http://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 

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

¶ Lakes & Reservoirs: Research & Management: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1440-1770 

¶ Land Degradation & Development: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1099-145X 

¶ Lethaia: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1502-3931 
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http://www.sciencedirect.com/science/journal/16747755
http://jsedres.geoscienceworld.org/
http://www.jswconline.org/
http://www.sciencedirect.com/science/journal/08959811
http://www.sciencedirect.com/science/journal/01918141
http://www.jsd-africa.com/
http://www.sciencedirect.com/science/journal/00224898
http://jtethys.org/
http://jgs.geoscienceworld.org/
http://www.sciencedirect.com/science/journal/22133976
http://www.sciencedirect.com/science/journal/03770273
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http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1440-1770
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¶ Limnology and Oceanography Bulletin: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1539-6088 

¶ Limnology and Oceanography e-Lectures: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2164-0254 

¶ Limnology and Oceanography: Fluids and Environments: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2157-3689 

¶ Limnology and Oceanography: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1939-5590 

¶ Limnology and Oceanography: Methods: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1541-5856 

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

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

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

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

¶ Mantle Plumes: http://www.mantleplumes.org/RecentPapers.html  

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

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

¶ Marine Ecology: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1439-0485 

¶ 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 

¶ Meteoritics & Planetary Science: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1945-5100 

¶ Meteorological Applications: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1469-8080 

¶ 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 

¶ Mineralogical Magazine: http://minmag.geoscienceworld.org/content/current  

¶ 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/ 

¶ Mires and Peat: http://mires-and-peat.net/pages/volumes.php 

¶ Monthly Notes of the Astronomical Society of Southern Africa: http://www.mnassa.org.za/ 

¶ Natural Gas & Electricity: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1545-
7907. 

¶ Natural Hazards: Journal of the International Society for the Prevention and 
Mitigation of Natural Hazards: http://econpapers.repec.org/article/sprnathaz/  

¶ Natural Resources Forum: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1477-8947 

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

¶ Nature Climate Change: http://www.nature.com/nclimate/current_issue.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 and Energy Trends: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1744-7992 

¶ Oil Geology in Geology & Geophysics: Africa - Offshore Magazine: 
http://www.offshore-mag.com/geology-geophysics/africa.html 

¶ OPEC Energy Review: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1753-0237 

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

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

¶ PAGES – Past Global Changes – Magazine: http://www.pages-igbp.org/ 

¶ Palaeogeography, Palaeoclimatology, Palaeoecology: 
http://www.sciencedirect.com/science/journal/00310182 

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

¶ Paleoceanography: 
http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/(ISSN)1944-9186/ 

¶ Paleontology: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1475-4983 

¶ Palynology: http://palynology.geoscienceworld.org/  

¶ Papers in Palaeontology: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2056-
2802 

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

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

¶ Petroleum Science: 
http://www.springer.com/earth+sciences+and+geography/geology/journal/12182?wt
_mc=email.newsletter.8.CON26924.ISI_1  

¶ 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 Research: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1751-8369 

¶ 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/ 

¶ ProGEO–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 

¶ Rendiconti Online della SGI(Italia) : http://www.socgeol.it/318/rendiconti_online.html  

¶ 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 

¶ River Research and Applications: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1535-1467 

¶ 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 

¶ Sedimentology: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-3091 

¶ Seismological Research Letters: http://www.seismosoc.org/publications/srl/srl-toc.php 

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

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

¶ Soil Use and Management: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1475-2743 

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

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

¶ South African Institute of Mining and Metallurgy: 
http://www.saimm.co.za/publications/journal-
papers/list/1?resetfilters=0&clearordering=0&clearfilters=0&limitstart1=50  

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

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

¶ Tectonics: http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/(ISSN)1944-9194/ 

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

¶ Terra Nova: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-3121 

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

¶ The Depositional Record: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2055-
4877 

¶ The Egyptian Journal of Remote Sensing and Space Science: 
http://www.sciencedirect.com/science/journal/11109823 

¶ The Geographical Journal: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1475-4959 

¶ The Holocene: http://hol.sagepub.com/content/current  

¶ The Leading Edge: http://tle.geoscienceworld.org/ 

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

¶ The Photogrammetric Record: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1477-9730 

¶ Transactions in GIS: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1467-9671 
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¶ 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 Journal: http://vzj.geoscienceworld.org/ 

¶ Volumina Jurassica: http://voluminajurassica.org/ 

¶ Waste Management: http://www.sciencedirect.com/science/journal/0956053X 

¶ Water and Environment Journal: 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1747-6593 

¶ Water Research: http://www.sciencedirect.com/science/journal/00431354 

¶ Water Resources Research: 
http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/(ISSN)1944-7973/ 

¶ Wave Motion: http://www.sciencedirect.com/science/journal/01652125 

¶ Weather and Climate Extremes: http://www.sciencedirect.com/science/journal/22120947 

¶ Weather: http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1477-8696 

¶ Wetlands Ecology and Management: http://link.springer.com/journal/11273 

¶ Wiley Interdisciplinary Reviews: Climate Change: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1757-7799 

¶ Wiley Interdisciplinary Reviews: Water: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2049-1948 

¶ Zeitschrift für anorganische und allgemeine Chemie: 
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1521-3749 

 

 

 

 

EVENTS 

New Eevents in Yellow highlighted! 

In Africa and about Africa 

Next Month (December 2016): 
2016.12.04-06 First International Symposium on the Geology of the Maghrebides chain and adjacent areas (CIGCM 2016), Setif, Algeria  

http://www.geolalg.com/cigcm2016/en/index.html  

2016.12.05-10 1st IGCP638 Conference:“Paleoproterozoic Birrimian Geology for Sustainable Development”, Dakar, Senegal, https://igcp638.univ-
rennes1.fr/index.php/meeting/announcements  

2016.11.18-22 Fourth Arab Impact Cratering and Astrogeology Conference, Algiers and Laghouat, Algeria. http://www.aicac4.sitew.eu/#Home.A  

2017 

2017.01.15-18 2017 Igneous and Metamorphic Studies Group (IMSG) Meeting, 2nd Circular, Bushwillow Tented Camp, Glenburn Lodge, Muldersdrift, 
South Africa. http://www.gssa.org.za/?p=2504 

2017.01.22-27 The First ASRO Geological Congress – [ASRO – GC 2017], El Jadida, Morocco, http://asrongo.org/conferences/asro-geolocical-congress/first-asro-
geological-congress/  

2017.01.27-28 6th World Sustainability Forum (WSF2017), Cape Town, Southa Africa. http://www.nrf.ac.za/events/6th-world-sustainability-forum-wsf2017  

2017.03.13-17 
GSAf-GSA Joint Meeting, Addis Ababa, Ethiopia, 
http://community.geosociety.org/africa2017/home  

POSTPONED TO A DATE  
TO BE ANNOUNCED 

2017.03.15-17 First ASRO Geological Congress, El Jadida, Morocco. http://asrongo.org/conferences/asro-geolocical-congress/first-asro-geological-congress/  

2017.05.11-13 10ème édition du Colloque International Magmatisme Métamorphisme & Minéralisations Associées - 3MA, Meknès, Maroc, http://www.umi.ac.ma/3ma2017  

2017.07.02-03 CGS Annual Conference 2017, Pretoria, South Africa. http://geoscience.org.za/cgs/  
2017.07.11-13 International Conference on Geology, Mining, Mineral and Groundwater Resources of the Sub-Saharan Africa - Opportunities and Challenges Ahead, 

Livingstone, Zambia. osikazwe@unza.zm, dean-mines@unza.zm 

2017.07.15-19 GeoMEast2017 International Conference, Sharm el-Sheikh, Egypt. http://www.geomeast2017.org/  
2017.09.10-13 SAGA’S 15th Biennial Conference & Exhibition, Cape Town, SA, http://sagaconference.co.za/wp-

content/uploads/DOWNLOADS/SAGA2017_AbstractSubmissionInvitation.pdf  
2017.09.18-22 11th International Kimberlite Conference, Gaborone, Botswana, http://www.11ikc.com/ (active!) 

 

Rest of the World 

Next Month (December 2016): 
2016.12.02 ACP-EU Development Minerals Programme Showcase, Burussels, Belgium, development.minerals@undp.org  

2016.12.04-07 14th Conference of the Asian Crystallographic Association, Hanoi, Vietnam, http://www.asca2016.org/  

2016.12.05-07 6th Arabian Plate Geology Workshop- Late Cretaceous and Early Tertiary (Arabian Plate Sequences 9 & 10) Abu Dhabi, United Arab Emirates, 
http://www.eage.org/event/index.php?eventid=1406&Opendivs=s3 

2016.12.06-08 Sustainable Development and Planning 2016 - 8th International Conference on Sustainable Development and Planning, Penang, Malaysia, 
http://www.wessex.ac.uk/conferences/2016/sustainable-development-and-planning-
2016?utm_source=wit&utm_medium=email&utm_campaign=sdp16rem2&uid=225297  

2016.12.12-16 AGU fall meeting 2016, San Francisco, USA. http://fallmeeting.agu.org/2016/  

2017 

2017.02.05-08 3rd EAGE Workshop on Naturally Fractured Reservoirs- Calibration Challenges, Dubai, United Arab Emirates, 
http://www.eage.org/event/index.php?eventid=1266&Opendivs=s3 

2017.02.13-17 International Symposium on the Cryosphere in a Changing Climate. Wellington, New Zealand, http://www.scar.org/events/51-events/72-cryosphere-
in-changing-climate 

2017.02.14-17 Oceanology International North America (ONA), Tнe Maritime Alliance and The Society for Underwater Technology. San Diego, California, USA. 
http://www.oceanologyinternationalnorthamerica.com/  

2017.02.15-16 Geotherm 2017, Offenburg, Germany, http://www.geotherm-germany.com/  

2017.02.16-17 II International Conference "Arctic shelf projects: perspectives, innovations and development of regions" (Arctic-2017), Moscow, Russia. http://energy.s-
kon.ru/arktika-2017/ (in Russian) 

2017.03.04-05 4th International Stone Congress (Stone IV), İzmir, Turkey. http://internationalstonecongress.com/  

http://www.sciencedirect.com/science/journal/01695347
http://www.sciencedirect.com/science/journal/08867798
http://journals.tubitak.gov.tr/earth/index.php
http://www.un-spider.org/about/updates/
http://www.sciencedirect.com/science/journal/22120955
http://vzj.geoscienceworld.org/
http://voluminajurassica.org/
http://www.sciencedirect.com/science/journal/0956053X
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1747-6593
http://www.sciencedirect.com/science/journal/00431354
http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/(ISSN)1944-7973/
http://www.sciencedirect.com/science/journal/01652125
http://www.sciencedirect.com/science/journal/22120947
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1477-8696
http://link.springer.com/journal/11273
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1757-7799
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2049-1948
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1521-3749
http://www.geolalg.com/cigcm2016/en/index.html
https://igcp638.univ-rennes1.fr/index.php/meeting/announcements
https://igcp638.univ-rennes1.fr/index.php/meeting/announcements
http://www.aicac4.sitew.eu/#Home.A
http://www.gssa.org.za/?p=2504
http://asrongo.org/conferences/asro-geolocical-congress/first-asro-geological-congress/
http://asrongo.org/conferences/asro-geolocical-congress/first-asro-geological-congress/
http://www.nrf.ac.za/events/6th-world-sustainability-forum-wsf2017
http://community.geosociety.org/africa2017/home
http://asrongo.org/conferences/asro-geolocical-congress/first-asro-geological-congress/
http://www.umi.ac.ma/3ma2017
http://geoscience.org.za/cgs/
mailto:osikazwe@unza.zm
mailto:dean-mines@unza.zm
http://www.geomeast2017.org/
http://sagaconference.co.za/wp-content/uploads/DOWNLOADS/SAGA2017_AbstractSubmissionInvitation.pdf
http://sagaconference.co.za/wp-content/uploads/DOWNLOADS/SAGA2017_AbstractSubmissionInvitation.pdf
http://www.11ikc.com/
mailto:development.minerals@undp.org
http://www.asca2016.org/
http://www.eage.org/event/index.php?eventid=1406&Opendivs=s3
http://www.wessex.ac.uk/conferences/2016/sustainable-development-and-planning-2016?utm_source=wit&utm_medium=email&utm_campaign=sdp16rem2&uid=225297
http://www.wessex.ac.uk/conferences/2016/sustainable-development-and-planning-2016?utm_source=wit&utm_medium=email&utm_campaign=sdp16rem2&uid=225297
http://fallmeeting.agu.org/2016/
http://www.eage.org/event/index.php?eventid=1266&Opendivs=s3
http://www.eage.org/event/index.php?eventid=1266&Opendivs=s3
http://www.scar.org/events/51-events/72-cryosphere-in-changing-climate
http://www.scar.org/events/51-events/72-cryosphere-in-changing-climate
http://www.oceanologyinternationalnorthamerica.com/
http://www.geotherm-germany.com/
http://energy.s-kon.ru/arktika-2017/
http://energy.s-kon.ru/arktika-2017/
http://internationalstonecongress.com/
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2017.03.12-15 Geotechnical Frontiers 2017, Orlando, Florida, USA, http://geosyntheticsconference.com  

2017.03.20-24 Ecohydrology Conference 2017 In Vitoria, Brazil EHconference@ualg.pt  

2017.03.22-24 2nd IWA Regional Symposium on water, wastewater and environment. Çesme-Izmir, Turkey. http://www.iwa-ppfw2017.org/  
2017.03.26-31 2nd International Multidisciplinary Conference on Mineral Waters: Genesis, Exploitation, Protection and Valorisation – MinWat2017, Luso, Portugal, 

http://www.minwatportugal2017.org/  

2017.03.28-30 The World CTX 2017, Beijing, China, www.worldctx.com 

2017.04.06-08 10th International Meeting of Astronomy and Astronautics, Campos, RJ, Brazil. https://www.eventbrite.com/e/10th-international-
meeting-of-astronomy-and-astronautics-tickets-16069110141  

2017.04.10-14 70th Geological Congress of Turkey with international participation, Ankara, Turkey. http://www.jmo.org.tr/etkinlikler/kurultay_en/  

2017.04.14-17 24th International Mining Congress and Exhibition of Turkey (IMCET2015), Antalya, Turkey http://imcet.org.tr/defaulten.asp 

2017.04.23-28 EGU General Assembly 2017, Vienna, Austria, http://www.egu2017.eu/  
2017.04.25-27 Air Pollution 2017, Cadiz, Spain, http://www.wessex.ac.uk/conferences/2017/air-pollution-2017  

2017.04.25-28 Conference "From star and planet formation to early Life", Vilnius, Lithuania. http://www.vilnius2016.eu/  

2017.04.26-28 ECOSUD 2017 - 11th International Conference on Ecosystems and Sustainable Development, Cadiz, Spain, 
http://www.wessex.ac.uk/conferences/2017/ecosud-2017  

2017.05.23-26 IV International Congress on Risks, Coimbra, Portugal. http://www.uc.pt/fluc/nicif/riscos/Congresso/IVCIR_ENG  

2017.06.05-07 Water and Society 2017 - 4th International Conference on Water & Society, Seville, Spain. http://www.wessex.ac.uk/conferences/2017/water-and-
society-2017  

2017.06.05-07 4th Annual International Conference on Earth and Environmental Sciences, Athens, Greece, http://www.atiner.gr/earth  

2017.06.05-07 3rd Annual International Conference on Geology. Athens Institute for Education and Research, Athens, Greece, http://www.atiner.gr/geology  

2017.06.07-09 Disaster Management 2017, Seville, Spain, http://www.wessex.ac.uk/conferences/2017/disaster-management-
2017?utm_source=wit&utm_medium=email&utm_campaign=dman17rem2&utm_content=225297  

2016.06.06-09 96ème congrès des territoires à l’Europe - construire ensemble les transitions environnementales (French). Liège, Belgium, 
http://www.astee.org/en/event/francais-96eme-congres/ 

2016.07.16-21 XVIIIth International Conference on the Origin of Life, San Diego, CA., USA, http://www.hou.usra.edu/meetings/issol2017/  

2017.06.12-15 79th EAGE Conference & Exhibition 2017, Paris, France, http://www.eage.org/index.php?evp=4021  

2017.07.02-07 28th International Cartographic Conference. Washington, D.C., USA. http://www.icc2017.org/ 

2017.07.10-13 5th Annual International Conference on Ecology, Ecosystems and Climate Change. Athens, Greece. http://www.atiner.gr/ecology  

2017.07.10-13 5th Annual International Forum on Water, Athens, Greece. http://www.atiner.gr/water  

2017.07.17-21 XVI ICC International Clay Conference, Granada, Spain,  http://www.16icc.org/ 

2017.07.18-20 Water Resources Management 2017, Prague, Czech Republic, http://www.wessex.ac.uk/conferences/2017/water-resources-management-
2017?utm_source=wit&utm_medium=email&utm_campaign=wrm17cfp&uid=%REALNAME%  

2017.07.19-21 River Basin Management 2017. 9th Conference on River Basin Management Including all aspects of Hydrology, Ecology, Environmental 
Management, Flood Plains and Wetlands. Prague, Czech Republic, http://www.wessex.ac.uk/conferences/2017/river-basin-management-2017 

2017.08.03-07 XI International School of Earth's Sciences I.S.E.S.-2017. Miass, Chelyabinsk Region, Russia. http://www.ises.su/eng/  

2017.08.04-09 3 International Conference on Magmatism of the Earth and Related Strategic Metal Deposits, Miass, Ilmen mountains (Chelabinsk Region), Russia 
http://magmas-and-metals.ru/  

2017.08.07-11 XX Geological Congress of Argentina (XX Congreso Geológico Argentino), Tucuman, Argentina, http://congresogeologico.org.ar/  

2017.08.21-28 XXIV Congress & General Assembly of the International Union of Crystallography, Hyderabad, India, http://www.iucr2017.org/  

2017.08.27-30 4th World YES Congress, Tehran, Iran, http://yes.conference.gsi.ir/en/contents/msg/president.message.html  

2017.08.28-
2017.09.01 

7th International Conference on Medical Geology & 4th Symposium on Advances in Geospatial Technologies for Health, Moscow, Russia. 
http://medgeo2017.confreg.org/  

2017.09.02-09 18th Annual Conference of IAMG-IAMG2017, Perth, Australia http://iamg2017.com  

2017.09.04-08 5th International Tsunami Field Symposium, Lisbon, Portugal, http://itfs.campus.ciencias.ulisboa.pt/  

2017.09.06-08 7th International Conference on Safety and Security Engineering, Rome, Italy. http://www.wessex.ac.uk/conferences/2017/safe-
2017?utm_source=wit&utm_medium=email&utm_campaign=safe17rem1&utm_content=225297  

2017.09.17-22 19th International Conference on Soil Mechanics and Geotechnical Engineering (ICSMGE 2017), Seoul, Korea. http://www.icsmge2017.org/  

2017.09.17-22 28th IMOG Florence, Italy, http://www.eaog.org/wp-content/uploads/2014/06/IMOG17brochure.pdf 

2017.09.18-20 12th International Conference on Urban Regeneration and Sustainability, Seville, Spain. http://www.wessex.ac.uk/conferences/2017/sustainable-city-
2017?utm_source=wit&utm_medium=email&utm_campaign=city17cfp&utm_content=225297  

2017.09.20-22 Energy and Sustainability 2017 - 7th International conference on Energy and Sustainability, Seville, Spain, 
http://www.wessex.ac.uk/conferences/2017/energy-and-sustainability-2017 

2017.11.21-23 2nd Suriname International Mining, Energy & Petroleum Conference & Exhibition, Paramaribo, Suriname, http://surimep.com/ 

2017.11.27-30 11th Asian Regional Conference of IAEG “Engineering Geology for Geodisaster Management”, Kathmandu, Nepal,  http://www.iaeg.info/highlight/11th-
asian-regional-conference-iaeg/  

2018 

2018.06.15-27 POLAR 2018 - XXXV SCAR Meetings and SCAR/IASC Open Science Conference, Davos, Switzerland, http://www.polar2018.org/ 

2018.06.16-21 IUGS Resources for Future Generations conference (RFG2018), Vancouver, BC, Canada. http://www.rfg2018.org/ 

 

 
 

INTERESTING LINKS 

UK Virtual Microscope: The United Kingdom Virtual Microscope (UKVM) collection consists of igneous, sedimentary and metamorphic rocks 

from around the UK. It is intended as a teaching resource, helping to tell the story of the common rock types and how they form, and reflecting the history of 
the UK at the margins of the continent of Europe. The collection is a series of teaching sets, for example igneous rocks from the North Atlantic Igneous 
province, and SW England; high temperature metamorphic rocks from Scotland and low temperature metamorphic rocks from Wales; and sedimentary rocks 
including English limestones and sandstones. http://www.virtualmicroscope.org/content/uk-virtual-microscope  
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COURSES / WORKSHOPS  

 

Diamond Education Colledge offers the following Diamond Courses: 
Rough Diamond Evaluation and Grading Course: This course teaches you how to evaluate and grade rough diamonds. 

Rough Diamond Marking Course: This course teaches you how to mark rough diamonds for polishing. 

Polishing and Cutting Course: This course teaches you the basics of how to polish a diamond. 
http://diamondeducationcollege.co.za/rough_diamond_courses.htm  

 

SAIEG Rock Identification Course 
Geotechnical Core Logging, Soil Profiling and Chip Logging,  
 Both in KwaZula-Natal, South Africa, events@saieg.co.za  
 

Spatial Target Mapping for Hazard Prediction and Risk Assessment 
Presented by Prof Dr Andrea G Fabbri, Università di Milano-Bicocca, Italy  

Prof Dr Chang-Jo Chung, former consultant at Spatialmodels Inc, Canada 
New Forest, UK, 28 - 30 March 2017 
http://www.wessex.ac.uk/courses/spatial-target-mapping-for-hazard-prediction-and-risk-

assessment?utm_source=wit&utm_medium=email&utm_campaign=course17stm  

 
 
 
 

INTERESTING PICTURES 

 

Hoggar, Algeria 

 
Pictures taken from the internet (Google search images) 

Location 23° 7'21.45"N / 6° 0'3.45"E 
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