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Ministra sul-africana afirma que acordo de clima em Durban é improvavel

Para Edna Molewa, as baixas expectativas sdo justificaveis ja que prosseguem as diferengas de encontros anteriores.

Ano de 2010 teve maior pico ja registrado de emissoes de gases estufa

A elevacdo, medida de emissGes de CO2 liberadas na atmosfera resultantes da queima de carvdo e gas, alcangou cerca de 6% entre
2009 e 2010, subindo de 8,6 para 9,1 bilhdes de toneladas métricas.

Newsletter Geobrasil



Pesquisadores do Inpa falam sobre a Amazdénia em evento na USP

Evento faz parte da Semana Nacional de Ciéncia e Tecnologia. Trés pesquisadores do Inpa explicaram sobre a biodiversidade amazonica.

Em MS, pesquisadores testam criacao de pacu em tanques-rede

Pesquisa é desenvolvida pela Embrapa Pantanal, em Corumba. Tanques-rede foram instalados em um dos bragos do rio Paraguai.

Petrobras ja reutiliza 10% de toda a agua que consome

A estatal ja reutilizou 13 bilhGes de litros de agua em suas operagdes de extracdo, producdo e refino de petrdleo e gas natural.

Ibama autoriza construcdo de usina hidrelétrica no Rio Parnaiba

A hidrelétrica terad poténcia de 64 megawatts e devera ser licitada no leildo A-5, que sera realizado pela Agéncia Nacional de Energia
Elétrica no dia 20 de dezembro.

Arte indigena tradicional feita com material moderno é apresentada em Sao Paulo

Entre as 270 pegas expostas estdo tangas de tecido decoradas com sementes e micangas dos povos Tiriyd e Kaxuyana, outro exemplo
de mistura do convencional com a reinvengdo. A exposicao ArteFAtos acontece no Pavilhdo das Culturas Brasileiras, no Parque
Ibirapuera, até o dia 8 de janeiro.

LHC fara colisGes pesadas em busca do Big Bang

Agora os cientistas partem em busca do inicio do Universo. E eles fardo isso colidindo ions de chumbo.

Luzes podem revelar civilizacdes alienigenas, dizem astré6nomos

Iluminacdo artificial seria 0 modo mais seguro de encontrar ETs. Telescopios atuais ndo conseguiriam ver luzes fora do Sistema Solar.

Brasil sera primeiro a utilizar biocombustivel na producdo de energia no Continente Antartico

A iniciativa faz parte de um acordo de cooperagdo firmado entre a Petrobras, a Vale Solugdes em Energia e a Marinha.

Ecoeficiéncia de sacolas depende do comportamento do consumidor

Os pesquisadores analisaram o chamado "ciclo de vida" de oito opgdes de sacolas disponiveis no mercado brasileiro.

Chimpanzés sofrem com pesquisas médicas nos EUA

Trés iniciativas em andamento de um projeto de lei no Congresso americano, uma reavaliagdo no sistema de financiamento federal e um
pedido de mudanca em decreto ambiental tém potencial para inviabilizar qualquer pesquisa médica invasiva com chimpanzés.

Cerca de 92% dos lixdes no Amazonas sdo a céu aberto

Municipios tém que apresentar projeto de aterro sanitario até agosto de 2012. Medida é uma exigéncia de lei que institui politica
nacional de residuos soélidos.

Navio encontrado em Ilhabela/SP é do século 19

Em abril, apds uma enxurrada, uma carcaca de madeira de 15 metros surgiu na areia da praia.

Justica retoma julgamento sobre decreto que autorizou construcdo de Belo Monte

Uma acdo do Ministério Publico Federal questiona o decreto legislativo que autorizou a construcdo da hidrelétrica sem a realizacdo de
consulta prévia aos povos indigenas da regido.

Terremoto de 5,6 graus atinge Estado dos EUA

O terremoto foi o segundo registrado no Estado de Oklahoma em 24 horas depois que um sismo de magnitude 4,7 foi sentido no inicio
do sabado (5).

Pesquisador americano estuda sexo das libélulas

Insetos possuem drgédos reprodutores complicados e copula também é um ato elaborado em comparagdo com outras espécies.

Rumo as estrelas, s6 gque sem motor

Agéncia de pesquisa avangada americana sonha com a tecnologia das préximas naves espaciais.

Brasil e Argentina fazem campanha para que Cataratas do Iguacu entrem na lista das novas Sete Maravilhas da Natureza

Com 275 quedas d'agua, na fronteira entre o Brasil e a Argentina, as cataratas ja estdo entre as 28 finalistas de uma eleigdo mundial
organizada pela fundacdo suica New 7 Wonders.
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Fundo do Clima da ONU ainda causa polémica entre paises, diz hegociador

Adocgdo do fundo com US$ 100 bi anuais pode ser concretizado na COP 17. Dinheiro seria para adaptagdo de paises pobres as mudancas
climaticas.

Delegados de 30 paises definem metas para Rio+20

Reunido em Bogota estuda objetivos para acesso a energia, seguranca alimentar e cidades sustentaveis.

Dilma anuncia que conferéncia Rio+20 sera adiada para 20 de junho

Evento sobre meio ambiente seria realizado no Rio de 4 a 6 de junho. Conforme Dilma, data foi alterada para paises do G20 poderem
participar.

Relatério dos EUA aponta recorde nas emissdes de gases em 2010

Dados indicam alta de 500 milhdes toneladas de carbono em um Unico ano. Agéncia Internacional de Energia ja havia divulgado
aumento em maio.

Tempestades atingem Génova e matam pelo menos seis

Fortes chuvas castigam regides costeiras do noroeste da Itélia. Autoridades pediram a populacdo que ndo saia de casa na regido.

Prefeitura do Rio faz no domingo simulado de emergéncia para dias de chuva

A prefeitura pretende melhorar e ampliar as simulagdes para outros trechos da cidade que tradicionalmente apresentam alagamentos
em dias de chuva.

ONG transporta rinocerontes com helicéoptero na Africa do Sul

Animais foram sedados e pendurados pelos tornozelos. 19 rinocerontes negros, ameacados de extingao, foram transferidos para um
novo habitat.

Estudo mostra que casais de passaros cantam em duetos

Cientistas acreditam que fémeas usem a cangdo para testar os machos. 'Pheugopedius euophrys' habita a regido dos Andes.

Russia lanca foguete com satélites para sistema de navegacdo

Pais pretende langcar mais dois satélites Glosnass-M, analogo ao GPS americano.

Termina simulacao de viagem conhecida como 'Big Brother Marte'

Seis homens se isolaram por mais de um ano como se tivessem ido a Marte. Projeto é parceria entre agéncias espaciais de Russia, China
e Europa.

Jogos dos Povos Indigenas comecam neste sabado no Tocantins

Os jogos sdo considerados um dos maiores encontros esportivos culturais e tradicionais de indigenas da América.

Operacdo combate garimpo ilegal na Terra Indigena Yanomami

Segundo a Policia Federal, 13 garimpeiros foram detidos até o momento. Exploracdo de minério na reserva é um problema que ja dura
décadas.

Rio espera maior epidemia de dengue da histéria e pede ajuda a populacdo para combater mosquito transmissor

Nesta sexta-feira (4), a prefeitura do Rio organizou, em diversos pontos da cidade, caminhadas para incentivar a populagdo a ndo recuar
no combate ao mosquito da dengue.

Parceria do Brasil com a Alemanha vai mover carro com gas de esgoto

Experimento-piloto funcionard em estacdo de tratamento de Franca (SP). Frota de 49 veiculos serad abastecida com combustivel
alternativo.

ONG ambiental WWF comemora 50 anos

Para diretor da ONG, Jim Leape, grande vitdria foi colocar o conceito de desenvolvimento sustentavel na agenda publica.

Psicélogo holandés assume fraudes cientificas

Diederik Stapel confessou que alguns de seus artigos continham dados inventados.
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Estudo: terremotos causam mais destruicdo que outros desastres

Mais de um milhdo de tremores de intensidades diversas sdo registrados por ano no mundo. Além das mortes imediatas, as vitimas dos
tremores incluem individuos seriamente feridos que ndo podem receber tratamento por causa da destruicdo da infraestrutura.

Nasa descobre rachadura em geleira e monitora formacao de iceberg

Cientistas da agéncia afirmaram na quinta-feira (3) que a fissura se estende por 29 km na geleira da ilha Pine, na Antartida. Ela devera
dar origem a um iceberg de 880 km2.

SCIENCE

Along-strike variations and internal details of chevron-style,

flexural-slip thrust-propagation folds within the southern Livingstone

Range anticlinorium, a paleohydrocarbon reservoir in southern Alberta

Foothills, Canada
Michael A. Cooley, Raymond A. Price, John M. Dixon, and T. Kurtis Kyser
AAPG Bulletin. 2011; 95(11): p. 1821-1849
http://aapgbull.geoscienceworld.org/cgi/content/abstract/95/11/1821?ct=ct

Diagenetic controls on reservoir quality in Middle to Upper Jurassic

sandstones in the South Viking Graben, North Sea
Tom Erik Maast, Jens Jahren, and Knut Bjorlykke
AAPG Bulletin. 2011; 95(11): p. 1883-a-1905-a
http://aapgbull.geoscienceworld.org/cgi/content/abstract/95/11/1883-a?ct=ct

From outcrop to flow simulation: Constructing discrete fracture models from

a LIDAR survey
Christopher E. Wilson, Atilla Aydin, Mohammad Karimi-Fard, Louis J.
Durlofsky, Sagy Amir, Emily E. Brodsky, Oliver Kreylos, and Louise H.
Kellogg
AAPG Bulletin. 2011; 95(11): p. 1883-1905
http://aapgbull.geoscienceworld.org/cgi/content/abstract/95/11/1883?ct=ct

Stable-isotope geochemistry of syntectonic veins in Paleozoic carbonate

rocks in the Livingstone Range anticlinorium and their significance to the

thermal and fluid evolution of the southern Canadian foreland thrust and

fold belt
Michael A. Cooley, Raymond A. Price, T. Kurtis Kyser, and John M. Dixon
AAPG Bulletin. 2011; 95(11): p. 1851-1882
http://aapgbull.geoscienceworld.org/cgi/content/abstract/95/11/1851?ct=ct

Dynamics of the Development of the Isle au Haut Gabbro-Diorite Layered
Complex: Quantitative Implications for Mafic-Silicic Magma Interactions
Kaustubh Patwardhan and Bruce D. Marsh
J. Petrology. published 4 November 2011, 10.1093/petrology/egr049
http://petrology.oxfordjournals.org/cgi/content/abstract/egr049vi?ct=ct

Surface sediment hydrocarbons as indicators of subsurface hydrocarbons:
Field calibration of existing and new surface geochemistry methods in the
Marco Polo area, Gulf of Mexico
Michael A. Abrams and Dahdah Nicola F.
AAPG Bulletin. 2011; 95(11): p. 1907-1935
http://aapgbull.geoscienceworld.org/cgi/content/abstract/95/11/1907?ct=ct

Seismic geomorphology and high-resolution seismic stratigraphy of

inner-shelf fluvial, estuarine, deltaic, and marine sequences, Gulf of

Thailand
Hernan M. Reijenstein, Henry W. Posamentier, and Janok P. Bhattacharya
AAPG Bulletin. 2011; 95(11): p. 1959-1990
http://aapgbull.geoscienceworld.org/cgi/content/abstract/95/11/1959?ct=ct

Permeability prediction in chalks
M. Monzurul Alam, Ida Lykke Fabricius, and Manika Prasad
AAPG Bulletin. 2011; 95(11): p. 1991-2014
http://aapgbull.geoscienceworld.org/cgi/content/abstract/95/11/1991?ct=ct

Genetic consequences of anagenetic speciation in Acer okamotoanum
(Sapindaceae) on Ullung Island, Korea
Koji Takayama, Byung-Yun Sun, and Tod F. Stuessy
Ann. Bot. published 4 November 2011, 10.1093/aob/mcr280
http://aob.oxfordjournals.org/cgi/content/abstract/mcr280v1?ct=ct
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Design and management of a sewage pit through discrete-event simulation
Esra Aleisa, Mohammad Al-Ahmad, and Abdulla M Taha
SIMULATION. 2011; 87(11): p. 989-1001
http://sim.sagepub.com/cgi/content/abstract/87/11/9897?ct=ct

Genetic Background and Allorecognition Phenotype in Hydractinia
symbiolongicarpus
Anahid E. Powell, Maria Moreno, Andrea Gloria-Soria, Fadi G. Lakkis,
Stephen L. Dellaporta, Leo W. Buss, and K. S. McKim
g3. 2011; 1(6): p. 499-504
http://www.g3journal.org/cgi/content/abstract/1/6/499?ct=ct

Similarity Solutions for Unsteady Gravity-Driven Slender Rivulets
Y. M. Yatim, B. R. Duffy, S. K. Wilson, and R. Hunt
Q J Mechanics Appl Math. 2011; 64(4): p. 455-480
http://gjmam.oxfordjournals.org/cgi/content/abstract/64/4/455?ct=ct
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Design and management of a sewage pit through discrete-event simulation
Esra Aleisa, Mohammad Al-Ahmad, and Abdulla M Taha
SIMULATION. 2011; 87(11): p. 989-1001
http://sim.sagepub.com/cgi/content/abstract/87/11/989?ct=ct
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Similarity Solutions for Unsteady Gravity-Driven Slender Rivulets
Y. M. Yatim, B. R. Duffy, S. K. Wilson, and R. Hunt
Q J Mechanics Appl Math. 2011; 64(4): p. 455-480
http://gjmam.oxfordjournals.org/cgi/content/abstract/64/4/455?ct=ct

ML Pons, G Quitte, T Fujii, MT Rosing, B Reynard, F Moynier, C Douchet, and
F Albarede
Early Archean serpentine mud volcanoes at Isua, Greenland, as a niche
for early life.
Proc Natl Acad Sci U S A 25 Oct 2011 108(43): p. 17639.
http://highwire.stanford.edu/cgi/medline/pmid; 22006301

JB Hubeny, JW King, and M Reddin
Northeast US precipitation variability and North American climate
teleconnections interpreted from late Holocene varved sediments.
Proc Natl Acad Sci U S A 1 Nov 2011 108(44): p. 17895.
http://highwire.stanford.edu/cgi/medline/pmid;22011576

G Yu and SB Jacobsen
Fast accretion of the Earth with a late Moon-forming giant impact.
Proc Natl Acad Sci U S A 25 Oct 2011 108(43): p. 17604.
http://highwire.stanford.edu/cqgi/medline/pmid; 22006299

GA Brennecka, AD Herrmann, TJ Algeo, and AD Anbar
Rapid expansion of oceanic anoxia immediately before the end-Permian
mass extinction.
Proc Natl Acad Sci U S A 25 Oct 2011 108(43): p. 17631.
http://highwire.stanford.edu/cgi/medline/pmid; 21987794

ML Pons, G Quitte, T Fujii, MT Rosing, B Reynard, F Moynier, C Douchet, and
F Albarede
Early Archean serpentine mud volcanoes at Isua, Greenland, as a niche
for early life.
Proc Natl Acad Sci U S A 25 Oct 2011 108(43): p. 17639.
http://highwire.stanford.edu/cgi/medline/pmid; 22006301

GA Brennecka, AD Herrmann, TJ Algeo, and AD Anbar
Rapid expansion of oceanic anoxia immediately before the end-Permian
mass extinction.
Proc Natl Acad Sci U S A 25 Oct 2011 108(43): p. 17631.
http://highwire.stanford.edu/cgi/medline/pmid; 21987794

JB Hubeny, JW King, and M Reddin
Northeast US precipitation variability and North American climate
teleconnections interpreted from late Holocene varved sediments.
Proc Natl Acad Sci U S A 1 Nov 2011 108(44): p. 17895.
http://highwire.stanford.edu/cgi/medline/pmid; 22011576

H Oduro, B Harms, HO Sintim, AJ Kaufman, G Cody, and J Farquhar
Evidence of magnetic isotope effects during thermochemical sulfate
reduction.

Proc Natl Acad Sci U S A 25 Oct 2011 108(43): p. 17635.
http://highwire.stanford.edu/cgi/medline/pmid;21997216

ML Pons, G Quitte, T Fujii, MT Rosing, B Reynard, F Moynier, C Douchet, and
F Albarede
Early Archean serpentine mud volcanoes at Isua, Greenland, as a niche
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for early life.
Proc Natl Acad Sci U S A 25 Oct 2011 108(43): p. 17639.
http://highwire.stanford.edu/cgi/medline/pmid; 22006301

JZ Metcalfe, FJ Longstaffe, JA Ballenger, and CV Haynes Jr
Isotopic paleoecology of Clovis mammoths from Arizona.
Proc Natl Acad Sci U S A 1 Nov 2011 108(44): p. 17916.
http://highwire.stanford.edu/cgi/medline/pmid; 22025719

I Hensen, I Teich, H Hirsch, H von Wehrden, and D Renison
Range-wide genetic structure and diversity of the endemic tree line
species Polylepis australis (Rosaceae) in Argentina.

Am J Bot 1 Nov 2011 98(11): p. 1825.
http://highwire.stanford.edu/cgi/medline/pmid; 22034483

F Grimsson, R Zetter, and CC Hofmann
Lythrum and Peplis from the Late Cretaceous and Cenozoic of North
America and Eurasia: New evidence suggesting early diversification
within the Lythraceae.
Am J Bot 1 Nov 2011 98(11): p. 1801.
http://highwire.stanford.edu/cgi/medline/pmid; 22025296

A Baresch, JA Smith, K Winter, AL Valerio, and C Jaramillo
Karatophyllum bromelioides L.D. Gomez revisited: A probable fossil CAM
bromeliad.
Am J Bot 1 Nov 2011 98(11): p. 1905.
http://highwire.stanford.edu/cgi/medline/pmid; 22034484

JB Hubeny, JW King, and M Reddin
Northeast US precipitation variability and North American climate
teleconnections interpreted from late Holocene varved sediments.
Proc Natl Acad Sci U S A 1 Nov 2011 108(44): p. 17895.
http://highwire.stanford.edu/cgi/medline/pmid; 22011576

JZ Metcalfe, FJ Longstaffe, JA Ballenger, and CV Haynes Jr
Isotopic paleoecology of Clovis mammoths from Arizona.
Proc Natl Acad Sci U S A 1 Nov 2011 108(44): p. 17916.
http://highwire.stanford.edu/cgi/medline/pmid; 22025719

S Kimball, AL Angert, TE Huxman, and DL Venable
Differences in the timing of germination and reproduction relate to
growth physiology and population dynamics of Sonoran Desert winter
annuals.
Am J Bot 1 Nov 2011 98(11): p. 1773.
http://highwire.stanford.edu/cgi/medline/pmid;22003177

A Baresch, JA Smith, K Winter, AL Valerio, and C Jaramillo
Karatophyllum bromelioides L.D. Gomez revisited: A probable fossil CAM
bromeliad.
Am J Bot 1 Nov 2011 98(11): p. 1905.

http://highwire.stanford.edu/cgi/medline/pmid; 22034484

H Oduro, B Harms, HO Sintim, AJ Kaufman, G Cody, and J Farquhar
Evidence of magnetic isotope effects during thermochemical sulfate
reduction.

Proc Natl Acad Sci U S A 25 Oct 2011 108(43): p. 17635.
http://highwire.stanford.edu/cgi/medline/pmid;21997216

G Yu and SB Jacobsen
Fast accretion of the Earth with a late Moon-forming giant impact.
Proc Natl Acad Sci U S A 25 Oct 2011 108(43): p. 17604.
http://highwire.stanford.edu/cqgi/medline/pmid; 22006299

Chalk: its stratigraphy, structure and engineering geology in east London
and the Thames Gateway
R. Mortimore, T.G. Newman, K. Royse, H. Scholes, and U. Lawrence
Quarterly Journal of Engineering Geology and Hydrogeology. 2011;
44(4): p. 419-444
http://qgjegh.lyellcollection.org/cgi/content/abstract/44/4/419?ct=ct

Structural geology of the subprovince boundaries in the Archean Superior
Province of northern Minnesota and adjacent Ontario
Robert L. Bauer, Dyanna M. Czeck, Peter J. Hudleston, and Basil Tikoff
Field Guides. 2011; 24(0): p. 203-241
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http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/203?ct=ct

Classic Precambrian geology of northeast Minnesota
Mark A. Jirsa and John C. Green
Field Guides. 2011; 24(0): p. 25-45
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/25?ct=ct

An examination of the bedrock geology and the Mississippi River valley in
the Twin Cities: Pedagogical strategies for introductory geology field
trips

Kate Pound, Karen Campbell, and Lee Schmitt

Field Guides. 2011; 24(0): p. 505-523

http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/505?ct=ct

An excursion to the classic bedrock localities of northeastern Minnesota
with a focus on teaching and learning in the field
Karl R. Wirth, John Goodge, Dexter Perkins, and Alison Stokes
Field Guides. 2011; 24(0): p. 483-503
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/483?ct=ct

Get ready, get set, go...on a field trip
David W. Mogk
Field Guides. 2011; 24(0): p. 477-482
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/477?ct=ct

Flaming meteors, dark caves, and raging waters--Geological curiosities of
western Wisconsin
Jean Cunningham, Holly A.S. Dolliver, and William S. Cordua
Field Guides. 2011; 24(0): p. 411-424
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/411?ct=ct

The Minneapolis Chain of Lakes by bicycle: Glacial history, human
modifications, and paleolimnology of an urban natural environment
Amy Myrbo, Marylee Murphy, and Valerie Stanley
Field Guides. 2011; 24(0): p. 425-437
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/425?ct=ct

Geology and sedimentology of the Paleoproterozoic Animikie Group: The
Pokegama Formation, the Biwabik Iron Formation, and Virginia Formation of
the eastern Mesabi Iron Range and Thomson Formation near Duluth,
northeastern Minnesota

Richard W. Ojakangas, Mark J. Severson, and Peter K. Jongewaard

Field Guides. 2011; 24(0): p. 101-120

http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/101?ct=ct

Geology of the Ice Age National Scenic Trail
David M. Mickelson, Mark D. Johnson, and Kent M. Syverson
Field Guides. 2011; 24(0): p. 285-297
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/285?ct=ct

Geology and geochronology of Paleoarchean gneisses in the Minnesota River
Valley
R.L. Bauer, M.E. Bickford, A.M. Satkoski, D.L. Southwick, and S.D.
Samson
Field Guides. 2011; 24(0): p. 47-62
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/47?ct=ct

Layered intrusions of the Duluth Complex
James D. Miller
Field Guides. 2011; 24(0): p. 171-201
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/171?ct=ct

The Baraboo District--A North American classic
L. Gordon Medaris, Jr., Robert H. Dott, Jr., John P. Craddock, and
Stephen Marshak
Field Guides. 2011; 24(0): p. 63-82
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/63?ct=ct

A glacial record spanning the Pleistocene in southern Minnesota
Carrie E. Jennings, Alan Knaeble, Gary Meyer, Barbara Lusardi, Terry L.
Bovee, Brandon Curry, Marylee Murphy, Vania Stefanova, and H.E. Wright,
Jr.
Field Guides. 2011; 24(0): p. 351-378
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/351?ct=ct
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Pre-and-early Agassiz outlets to the western Superior Basin
J. Frederick Dean and Brian A.M. Phillips
Field Guides. 2011; 24(0): p. 317-349
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/317?ct=ct

Copper deposits of the western Upper Peninsula of Michigan
Theodore J. Bornhorst and Robert J. Barron
Field Guides. 2011; 24(0): p. 83-99
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/83?ct=ct

Sudbury impact layer in the western Lake Superior region
Mark A. Jirsa, Philip W. Fralick, Paul W. Weiblen, and Jennifer L.B.
Anderson
Field Guides. 2011; 24(0): p. 147-169
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/147?ct=ct

Late Paleoproterozoic deformational, metamorphic, and magmatic history of
east-central Minnesota
Terry Boerboom, Daniel Holm, and Randy Van Schmus
Field Guides. 2011; 24(0): p. 1-23
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/1?ct=ct

The North Shore Volcanic Group: Mesoproterozoic plateau volcanic rocks of
the Midcontinent Rift System in northeastern Minnesota
John C. Green, Terrence J. Boerboom, Susanne Th. Schmidt, and Thomas J.
Fitz
Field Guides. 2011; 24(0): p. 121-146
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/121?ct=ct

Reply to discussion on 'Peat slope failures and other mass movements in
western Ireland, August 2008' by A. P. Dykes & P. Jennings Quarterly
Journal of Engineering Geology and Hydrogeology, 44, 5-16
A.P. Dykes and P. Jennings
Quarterly Journal of Engineering Geology and Hydrogeology. 2011;
44(4): p. 491-a-494-a
http://qgjegh.lyellcollection.org/cgi/content/full/44/4/491-a?ct=ct

Discussion on 'Peat slope failures and other mass movements in western
Ireland, August 2008' by A. P. Dykes & P. Jennings Quarterly Journal of
Engineering Geology and Hydrogeology, 44, 5-16
M. Long and N. Boylan
Quarterly Journal of Engineering Geology and Hydrogeology. 2011;
44(4): p. 491-494
http://qgjegh.lyellcollection.org/cgi/content/full/44/4/491?ct=ct

Ice advances and retreats, inlets and outlets, sediments and strandlines of
the western Lake Superior basin
Howard C. Hobbs and Andy Breckenridge
Field Guides. 2011; 24(0): p. 299-315
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/299?ct=ct

Distal signatures of Late Ordovician oceanic anoxia--New data from a
classic epeiric ramp transect
Patrick I. McLaughlin, Norlene Emerson, Brian Witzke, Bryan Sell, and
Poul Emsbo
Field Guides. 2011; 24(0): p. 259-284
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/259?ct=ct

Holocene landscape evolution and erosional processes in the Le Sueur River,
central Minnesota
Patrick Belmont, Karen Gran, Carrie E. Jennings, Chad Wittkop, and
Stephanie S. Day
Field Guides. 2011; 24(0): p. 439-455
http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/439?ct=ct

Interpreting origins of landform sediment assemblages within the Upper
Mississippi River Valley and tributaries in the Twin Cities area of
Minnesota

Curtis M. Hudak, Edwin R. Hajic, and Jeffery J. Walsh

Field Guides. 2011; 24(0): p. 525-544

http://fieldguides.gsapubs.org/cgi/content/abstract/24/0/525?ct=ct

Self-accelerating dolomite-for-calcite replacement: Self-organized dynamics
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of burial dolomitization and associated mineralization
Enriquel Merino and Angels Canals
Am J Sci. 2011; 311(7): p. 573-607
http://www.ajsonline.org/cgi/content/abstract/311/7/573?ct=ct

Late Miocene-Pliocene range growth in the interior of the northeastern
Tibetan Plateau
William Craddock, Eric Kirby, and Huiping Zhang
Lithosphere. published 8 November 2011, 10.1130/L159.1
http://lithosphere.gsapubs.org/cgi/content/abstract/L159.1v1?ct=ct

Comparison of iodine dates from mud volcanoes and gas hydrate occurrences:
Relevance for the movement of fluids and methane in active margins
Zunli Lu, Hitoshi Tomaru, and Udo Fehn
Am J Sci. 2011; 311(7): p. 632-650
http://www.ajsonline.org/cgi/content/abstract/311/7/632?ct=ct

A New genus of silicified conifer wood from the Late Triassic of
Connecticut
Leo J. Hickey, Shusheng Hu, and Brian J. Skinner
Am J Sci. 2011; 311(7): p. 608-631
http://www.ajsonline.org/cgi/content/abstract/311/7/608?ct=ct

Screening Data from the Cancer Chemotherapy National Service Center
Screening Laboratories. XXIII
Joseph Leiter, B. J. Abbott, and Saul A. Schepartz
Cancer Res. 1965; 25(2_Part_2): p. 207-444
http://cancerres.aacrjournals.org/cgi/content/abstract/25/2 Part 2/2077?ct=ct

Change of Tipra Glacier in the Garhwal Himalaya, India, between 1962 and
2008
Manish Mehta, D.P. Dobhal, and M.P.S. Bisht
Progress in Physical Geography. 2011; 35(6): p. 721-738
http://ppg.sagepub.com/cgi/content/abstract/35/6/721?ct=ct

Metamorphic replacement of mineral inclusions in detrital zircon from Jack
Hills, Australia: Implications for the Hadean Earth
Birger Rasmussen, Ian R. Fletcher, Janet R. Muhling, Courtney J.
Gregory, and Simon A. Wilde
Geology. 2011; 39(12): p. 1143-1146
http://geology.gsapubs.org/cgi/content/abstract/39/12/1143?ct=ct

Lower crustal flow kept Archean continental flood basalts at sea level
Nicolas Flament, Patrice F. Rey, Nicolas Coltice, Gilles Dromart, and
Nicolas Olivier
Geology. 2011; 39(12): p. 1159-1162
http://geology.gsapubs.org/cgi/content/abstract/39/12/1159?ct=ct

Continental exhumation triggered by partial melting at ultrahigh pressure
L. Labrousse, G. Prouteau, and A.-C. Ganzhorn
Geology. 2011; 39(12): p. 1171-1174
http://geology.gsapubs.org/cgi/content/abstract/39/12/1171?ct=ct

Evolution of quartz cementation during burial of the Cambrian Mount Simon
Sandstone, Illinois Basin: In situ microanalysis of {delta}180
Anthony D. Pollington, Reinhard Kozdon, and John W. Valley
Geology. 2011; 39(12): p. 1119-1122
http://geology.gsapubs.org/cgi/content/abstract/39/12/1119?ct=ct

Beach and sea-cliff dynamics as a driver of long-term rocky coastline
evolution and stability
Patrick W. Limber and A. Brad Murray
Geology. 2011; 39(12): p. 1147-1150
http://geology.gsapubs.org/cgi/content/abstract/39/12/1147?ct=ct

Foreland basin structural growth recorded in the Turonian Ferron Sandstone
of the Western Interior Seaway Basin, USA
Christopher R. Fielding
Geology. 2011; 39(12): p. 1107-1110
http://geology.gsapubs.org/cqgi/content/abstract/39/12/1107?ct=ct

The abundance of seafloor massive sulfide deposits
Mark Hannington, John Jamieson, Thomas Monecke, Sven Petersen, and
Stace Beaulieu
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Geology. 2011; 39(12): p. 1155-1158
http://geology.gsapubs.org/cgi/content/abstract/39/12/1155?ct=ct

The deja vu effect: Recurrent patterns in exploitation of ecospace,
establishment of the mixed layer, and distribution of matgrounds
Luis A. Buatois and M. Gabriela Mangano
Geology. 2011; 39(12): p. 1163-1166
http://geology.gsapubs.org/cgi/content/abstract/39/12/1163?ct=ct

Topset-dominated deltas: A new model for river delta stratigraphy
Douglas A. Edmonds, John B. Shaw, and David Mohrig
Geology. 2011; 39(12): p. 1175-1178
http://geology.gsapubs.org/cgi/content/abstract/39/12/1175?ct=ct

Geological evidence and modeling of melt migration by porosity waves in the
sub-arc mantle of Kohistan (Pakistan)
Pierre Bouilhol, James A.D. Connolly, and Jean-Pierre Burg
Geology. 2011; 39(12): p. 1091-1094
http://geology.gsapubs.org/cgi/content/abstract/39/12/1091?ct=ct

Experimental evidence for crystal coarsening and fabric development during
temperature cycling
Ryan D. Mills, Jacqueline J. Ratner, and Allen F. Glazner
Geology. 2011; 39(12): p. 1139-1142
http://geology.gsapubs.org/cgi/content/abstract/39/12/11397?ct=ct

Flow resistance in alluvial channels
Andre Robert
Progress in Physical Geography. 2011; 35(6): p. 765-781
http: .sagepub.com/cgi/content/abstract/35/6/765?ct=ct

On the significance of ultra-magnesian olivines in basaltic rocks
J.K. Keiding, R.B. Trumbull, I.V. Veksler, and D.A. Jerram
Geology. 2011; 39(12): p. 1095-1098
http://geology.gsapubs.org/cgi/content/abstract/39/12/1095?ct=ct

Effects of topography on pyroclastic density current runout and formation
of coignimbrites
Benjamin J. Andrews and Michael Manga
Geology. 2011; 39(12): p. 1099-1102
http://geology.gsapubs.org/cgi/content/abstract/39/12/1099?ct=ct

Humid periods in southern Arabia: Windows of opportunity for modern human
dispersal
T.M. Rosenberg, F. Preusser, D. Fleitmann, A. Schwalb, K. Penkman, T.W.
Schmid, M.A. Al-Shanti, K. Kadi, and A. Matter
Geology. 2011; 39(12): p. 1115-1118
http://geology.gsapubs.org/cgi/content/abstract/39/12/1115?ct=ct

Data Sources for an Environmental Quality Index: Availability, Quality, and
Utility
Danelle T. Lobdell, Jyotsna S. Jagai, Kristen Rappazzo, and Lynne C.
Messer
Am J Public Health. 2011; 101(S1): p. S277-285S
http://ajph.aphapublications.org/cgi/content/abstract/101/S1/S277?ct=ct

Basalts as temperature probes of Earth's mantle
Claude Herzberg
Geology. 2011; 39(12): p. 1179-1180 Open Access
http://geology.gsapubs.org/cgi/content/full/39/12/1179?ct=ct

Craton formation in Late Archean subduction zones revealed by first
Greenland eclogites
Sebastian Tappe, Katie A. Smart, D. Graham Pearson, Agnete Steenfelt,
and Antonio Simonetti
Geology. 2011; 39(12): p. 1103-1106
http://geology.gsapubs.org/cgi/content/abstract/39/12/1103?ct=ct

Putative Cryogenian ciliates from Mongolia
T. Bosak, F. Macdonald, D. Lahr, and E. Matys
Geology. 2011; 39(12): p. 1123-1126
http://geology.gsapubs.org/cgi/content/abstract/39/12/1123?ct=ct

Constraints on determining the eruption style and composition of
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terrestrial lavas from space
Robert Wright, Lori Glaze, and Stephen M. Baloga
Geology. 2011; 39(12): p. 1127-1130
http://geology.gsapubs.org/cgi/content/abstract/39/12/1127?ct=ct

Aseismic sliding of active faults by pressure solution creep: Evidence from
the San Andreas Fault Observatory at Depth
J.-P. Gratier, J. Richard, F. Renard, S. Mittempergher, M.-L. Doan, G.
Di Toro, J. Hadizadeh, and A.-M. Boullier
Geology. 2011; 39(12): p. 1131-1134
http://geology.gsapubs.org/cgi/content/abstract/39/12/1131?ct=ct

Direct dating of Quaternary phreatic maar eruptions by luminescence methods
Frank Preusser, Daniel Rufer, and Guido Schreurs
Geology. 2011; 39(12): p. 1135-1138
http://geology.gsapubs.org/cgi/content/abstract/39/12/1135?ct=ct

Wolman MG (1967) A cycle of sedimentation and erosion in urban river
channels. Geografiska Annaler 49A: 385-395.
K.J. Gregory
Progress in Physical Geography. 2011; 35(6): p. 831-841
http://ppg.sagepub.com/cgi/reprint/35/6/831?ct=ct

Techniques for quantifying the accuracy of gridded elevation models and for
mapping uncertainty in digital terrain analysis

N. Gonga-Saholiariliva, Y. Gunnell, C. Petit, and C. Mering

Progress in Physical Geography. 2011; 35(6): p. 739-764

http: .sagepub.com/cgi/content/abstract/35/6/739?ct=ct
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Fracking check list

Posted orNovember 4, 201by sdrury7772 Comments

Aftermath of the 1906 mine explosion at Courrieresthern France; the largest mining disaster irofe with 1099 fatalities. Image via Wikipedia
Britain is on the cusp of shale-gasoom (sedBritain to be comprehensively fracked2PN 14 October 2011) and it is as well to
be prepared for some potential consequences. émgxely fracked parts of the US — the states of Nerk, Pennsylvania, Texas
and Colorado — there are reports of water tapgiaegitoaring flames after dissolved methane in gowater ignites. This is
largely due to common-place household water supfilten unprocessed groundwater, which are rareitaiB. But there are
other hazards (Mooney, C. 2011. The truth aboweking. Scientific Americayiv.305 (Nov 2011), p. 62-67) that have enraged
Americans in affected areas, which are just a$yliteeoccur in Britain. In fact the nature of shajas exploitation by horizontal
drilling beneath large areas poses larger threadsmsely populated area, as the people of Blatkzae witnessed in the form of
small earthquakes that the local shale-gas entrepreCuadrilla admit as side effects of their ergiory operations .

Chris Mooney succinctly explains the processeslimgbin fracking shale reservoirs; basically hugiimes of water laced with a
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cocktail of hazardous chemicals and sand beinddualdsto shales at high pressure to fracture tbk Ingdraulically and create
pathways for natural gas to leak to the wells. @sleis that this water has to be recovered anedtim surface ponds for re-use.
About 75% returns to the surface and also carrlestever has been dissolved from the shales, whictbe extremely hazardous.
By definition a shale containing hydrocarbons @eatrongly reducing conditions, which in turn @aduce several elements to
enter solution as well as easily dissolved satisirfstance divalent iron (Fgis highly soluble, whereas more oxidised' Fenot,
so waters having passed through gas-rich shalebeniton-rich. But that is by no means the woisdgbility; one of the most
common iron minerals in sedimentary rocks is geetfiteOOH), which adsorbs many otherwise soluldmehts and compounds.
In reducing conditions goethite can break dowretease its adsorbed elements, among which is coityramsenic. The blazing
faucet hazard results from hydrocarbon gases lgdkiough imperfectly sealed well casings to estellow groundwater, where
the gases can also create reducing conditionsedealse toxic elements and compounds into othepuise=groundwater by
dissolution of ubiquitous goethite, as in the infars arsenic crisis of Bangladesh and adjoining \Besgal in India where natural
reducing conditions do the damage.
What is not mentioned in ti&cientific Americamrticle is the common association of hydrogen delfjas with petroleum,
produced from abundant sulfate ions in formatiotewhy bacteria that reduce sulfate to sulfidénmrnetabolism. Thisbur gas
as it is known in the oil industry, is a stealthijek: at high concentrations it loses its rottegge smell and in the early days of the
petroleum industry killed more oil workers than digy other occupational hazard. Visit the spa towfrtsarrogate in Yorkshire
and Strathpeffer in northern Scotland and samgie Waters for examples of what Carboniferous aedddian gas-rich shales
produce quite naturally: noxious stuff of questidlezefficacy. The environmental effects of suctureltseepage from gas-rich
rocks tell a cautionary tale as regards frackirtge Mighly reducing cocktail of hydrocarbon andislelfgases in rising, mineral-
rich formation water kills the microbiotic symbiarthat are essential to plant root systems foienituptake die and so too do
trees. The onshore Solway Basin of CarboniferoesmiW England illustrates both points, having snahalybeate springs as
the sulfide- and iron-rich waters are euphemidgidaiown and also a strange phenomenon in manyeofieep valleys cut by
glacial melt waters as land rose following the latial maximum. Once trees reach a certain heigirtd correspondingly deep
root systems — they die, to litter the valley waodl with large dead-heads. Also leaves on smiadles turn to their autumnal
colours earlier than on higher ground. Both seebetdue to minor gas seepages from thick sale segsén the depths of the
sedimentary basin. Indeed, both are botanical &dis to the hydrocarbon explorationist.
To recap, a common size of a fracking operationguseveral horizontal wells driven from a singldliagad is 4km in diameter
entering gas-rich shales at up to 2 km depth. Baghcan generate fractures of a hundred metresooe in the shales and
surrounding rocks, as they have to for commerciadipction. In Britain, most of the sites underlainshales with gas potential are
low-lying agricultural- or urban land. The produgirock in the Blackpool area is the Middle Carberotus Bowland Shale that
lies beneath th€oal Measuresf what was formerly the Lancashire coalfield, nowatchwork of expanding urban centres. On 23
May 1984 an explosion occurred in Abbystead, Lahicast an installation designed to pump winteoflavater between the
rivers Lune and Wyre through a tunnel beneath thedr to Middle Carboniferous Bowland Fells. The f&tead Disaster
coincided with an inaugural demonstration of thenpiing station to visitors, of whom 16 were killata22 injured. Methane had
escaped from Carboniferous shales to build uperfldod-balancing tunnel soon after its constarctMethane build-ups were by
far the worst hazard throughout the history of iBhittoal mining, thousands dying and being mainsea eesult of explosions. One
of the largest death tolls in British coal-mininigtbry was 344 miners at Hulton Colliery in Westgbton, Lancashire in 1910
after a methane explosion; the methane may we# eagaped from the underlying Bowland Shales.
Related articles

. Fracking was ‘probable’ cause of Lancashire trenfiodependent.co.uk)
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] Michael McCarthy: Can we really manage all thesigkve allow fracking in the hope of a gas

bonanza¥independent.co.uk)
— 2 Comments
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Snippets on human evolution
Posted orOctober 28, 201by sdrury777Leave a comment

Artifacts from the Blombos Cave, South Africa, inding deliberately etched block of hematite Image&hris Henshilwood via Wikipedia
The news that most humans outside of Africa caagrhents of DNA that match with those of Neandésthad the
mysteriouDenisova@archaic humans ( sées, it seems that they dicandOther rich hominin pickings the May 2010 issue
of EPN)has entered into popular culture; or soon will h&ieilar dalliances with the ‘older folk’ seem al® have occurred
among those humans who remained in Africa (HamMeét, et al 2011. Genetic evidence for archaic admixture in
Africa. Proceedings of the National Academy of Scienceld8, p. 15123-15128). The DNA of three groups in Wasica who
maintain a hunter-gatherer lifestyles show regibias are not involved in coding for proteins théited from the African norm.
This suggests mating with an entirely separateusskdown group of hominins — probably archaic fowhBumans — that
produced fertile offspring, probably around 35 thand years ago. The find spurred re-evaluatioronéb with a mix of archaic
and modern features that were discovered in a Migeave in the 1960s (Harvati, & al.2011. The Later Stone Age Calvaria
from Iwo Eleru, Nigeria: Morphology and Chronolo@dt.oS ONEv. 6: e24024. doi:10.1371/journal.pone.0024024). Theyst
confirms that the skulls are outside the fully modeuman range, but display a close similarity viddanderthal anHl. erectus
The big surprise is that U-Th dating suggests Hreyquite recent, around 16 ka. The stage seerfor $eir only a burst of
exploration for human remains of less antiquityntiearly hominins but a ‘paradigm shift’ in our vi@vwhat constitutes a human
species.
See also: Gibbons, A. 2011, African data bolster new viewraidern human origin§ciencev. 334, p. 167.
Another interesting link with archaic humans wha ltfze closest of relationships with some of oureatars is that their union
may have bolstered the resistance of migrants &éioa to Eurasian pathogens (Abi-Rached, L. an@®2rs 2011. The shaping
of modern human immune systems by multiregionaligmme with archaic humanSciencev. 334, p. 89-94). The focus was on
the human leucocyte antigerl(A) group that is a vital part of our immune systernthie form of ‘killer cells’. Part of modern
Eurasian DNA that codes for the group (HLA-B*73#d) appears in the Neanderthal and Denisovan gesiandeed more than
half the HLA alleles of modern Eurasians may havgimated in this way, and have also been introduo® Africans
subsequently.
Also at the front line of genomic research into lamnorigins, DNA sequenced from a lock of hair gite@an Edwardian
anthropologist by a native Australian turns oubhdwe an extreme antiquity compared with that oéoEurasian people descended
from African migrants (Rasmussen, M. and 57 oth&nsaboriginal Australian genome reveals separatedn dispersals into
Asia.Sciencev. 334, p. 94-98). The unique aspects of the Australmogne signify separation of a group of individdeaten the
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main African population around 62-75 thousand years significantly earlier than and different framn of the mill’ migrants
from whom modern Asians arose at between 25 taa38lkere is little doubt that native Australians descended from the
pioneers who first diffused from Africa either byossing the Straits of Bab el Mandab or taking l@otoute and they moved
more speedily across southern Asia than other wanaete possible by climate change and sea-levslffalbwing the Eemian
interglacial of 133-115 ka.
Despite the lingering Eurocentrist view that somvefidly modern human consciousness sprang intogoairthe time the famous
French and Spanish cave art was painted, aroukd,30creasing evidence points to an African orfgina sense of aesthetics and
the ability to express it. The latest is the digggwof a 100 ka ‘paint box’ in a South African cedgave (Henshilwood, C.8t
al.2011. A 100,000-year-old ochre-processing worksitdgjombos CaveSouth Africa.Sciencev. 334, p. 219-223). The material
consists of two large abalone shells containingesaf red and orange ochre, together with a harstoee and grinder with
adhering ochre, and fat-rich bones which groundgvapld have produced a binder for the ochre. Noectrs in the cave and it
might be supposed that the pigments were interateidée- or body adornment.
Related articles

. The downside of sex with Neanderth@siardian.co.uk)

. Strong isolation between Neandertals and moderrahgdienekes.blogspot.com)

— L eave a comment
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The ultra-deep carbon cycle

Posted orDctober 28, 201by sdrury777Leave a comment

o,

Image via Wikipedia

The presence afiamondm the strange, potassium-rich, mafic to ultramafiteous rocks known kisnberlitesclearly
demonstrates that there is carbon in the manttef bauld have come from either biogenic carbowitig moved down subduction
zones or the original meteoritic matter that aeméb form the Earth. Both are distinct possilatfor which evidence can only be
found within diamonds themselves as inclusionsré&iea steady flow of publications focussed omdiad inclusions subsidised
to some extent by companies that mine them P&&te tectonics monitored by diamond€EPN, 2 August 2011). The latest
centres on the original source rocks of kimberlited the depths that they reached (Walter, M.J8amttiers 2011. Deep mantle
cycling of oceanic crust: evidence from diamonds #eir mineral inclusionsSciencev. 334, p. 54-57). The British, Brazilian
and US team analysed inclusions in diamonds froaziBifinding assemblages that are consistent arijinal minerals having
formed below the 660 km upper-Iltaver-mantleseismic boundary and then adjusting to decregsiessure as the kimberlite's
precursor rose to melt at shallower levels. Theenails — various forms of perovskite stable at deeptle pressures — from which
the intricate composites of several lower-presphigses exsolved suggest the diamonds originated@i®00 km below the
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surface; far deeper than did more common diamdvidezover, their geochemistry suggests that theigichs formed from
deeply subducted basalts of former oceanic crust.
Previous work on the carbon isotopes in ‘super-deignonds seemed to rule out a biogenic origirttiercarbon, suggesting that
surface carbon does not survive subduction intdaver mantle. In this case, however, the diamardsnade of carbon strongly
enriched in light?C relative to*C, with$*C values of around -20 %o (per thousand), whiclaiddwer than that found in mantle
peridotite and may have been subducted organionatbthat proves to be the case it extendgthbal carbon cycléar deeper
than had been imagined, even by the most enthigssagiporters of the Gaia hypothesis.
Related articles

. ‘Superdeep’ Diamonds Hint at Depth of Carbon Cylilescience.com)

. + Diamonds’ Flaws Give Clues to Earth’s Carbon &ghlslexia.wordpress.com)

— L eave a comment
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L ow-lying Tibet before India-Asia collision
Posted orDctober 19, 201by sdrury77fLeave a comment

The semi-arid Tibetan Plateau from spacelmage viapatia

The vasfTibetan Plateaat an average elevation of 4500 m is a major émfte on the climate of Asia, being central to theual
monsoons, as well as one the world’s largest cental tectonic features. When it formed is cruitiglalaeoclimatic modelling as
well as to geomorphologists and structural geotegi&/hether or not it was present before the Indigscontinent collided with
Asia at 50 Ma has been the subject of perenniatdeli could have formed during the more or leggiaual accretion of terranes
to southern Eurasia since the Jurassic Period.valapproach to timing uplift of Tibet is obvioustgeded to resolve the
controversies, and that may have been achieveddH&.et al 2011. Peneplain formation in southern Tibet presi¢he India-
Asia collision and plateau uplifiGeology v.39, p.983-986). North of Lhasa is an area of cointidenall plateaus at around 5200-
5400 m into which are cut valleys a few hundredretetlt has the hallmarks ofpaneplairstripped to the base level of erosion,
and developed on Cretaceous granites. The GermizesehSouth African team applied a range of geawilogical techniques to
date the emplacement of the granites and theiirapbistory. U/Pb dating shows the granites to haystallised between 120 to
110 Ma; U-Th/He dating of zircons in them indictteir cooling from 180° to 60°C between 90 and 78, Epatite U-Th/He
andfission-track datinghow that the granites experienced surface tempegaby around 55 Ma during a period of erosica at

rate of 200-400 m Ma The clear inference is that an area >10 000dauname a peneplain by the end of the Palaeocaehe, t
unconformably overlain by Eocene continental redbed

By the Eocene the northern Lhasa Block had becolow-&levation plain from which a vast amount ofiseent had been
removed to be deposited elsewhere — Palaeocerecaatie sediments are not common throughout theavifibetan Plateau.
This is strong evidence that uplift of the Platealy began after the India-Asia collision during tBocene. Despite that and the
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erosion that would have taken place, much of tmepkain remains; given resistant bedrock peneptanse very long-lived.

— | eave a comment
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Seafloor mud cores and the seismic record
Posted orDctober 19, 201by sdrury777Leave a comment

Japan's deep-sea Drilling Vessel "CHIKYU" Image Wikipedia
The most important factors in attempting to assekdrom earthquakes are their frequency andithe-tdependence of seismic
magnitude. Historical records, although they gdbaore than a millennium, do not offer sufficietutsstical rigor for which tens
or hundreds of thousand years are needed. So dhaggel record is the only source of informatioddor most environments it
is incomplete, because of erosion episodes, antpiglipossible signs of earthquakes and difficultprecise dating; indeed some
sequences are extremely difficult to date at alhwhe resolution and consistency that analysigires, One set of records that
offer precise, continuous timing is that from ocdlaonr sediment cores in which oxygen isotope \@iss related to the intricacies
of climate change can be widely correlated with anether and with the records preserved in potacares. For the past 50 ka
they can be dated using radiocarbon methods omfoifera shells The main difficulty lies in findirgarthquake signatures in
quite monotonous muds, but one kind of feature praye crucial; evidence of sudden fracturing ofeoivise gloopy ooze
(Sakagusch, Aet al. 2011. Episodic seafloor mud brecciation due &mgsubduction zone earthquakésology v.39, p. 919-
922).
The Japanese-US team scrutinised cores frorimtberated Ocean Drilling PrografODP) that were drilled 5 years ago through

the shallow sea floor above the subduction zonecésed with théNankai Trougho the SE of southern Japan. Young, upper
sediments were targeted close to one of the lomgtiiaults associated with the formation of an etienary wedge by the scraping
action of subduction. Rather than examining thesaisually the team used X-ray tomography sintdahat involved in CT
scans, which produce precise 3-D images of intestnatture. This showed up repeated examples ahsed disturbance in the
form of angular pieces of clay set in a homogen@oud matrix separated by undisturbed sections congalaminations. The
repetitions are on a scale of centimetres to téusrmimetres and were dated using a combinati®iCaind**Pb dating ¥*Pb

forms as a stage in the decay sequené@band decays with a half-life of about 22 yearsisagseful for recent events). The
youngest mud breccia gavé®b age of AD 1950+20, and probably formed duriregtB44 Tonankai event, a great earthquake
with Magnitude 8.2. Two other near-surface brecgmge*C ages of 3512+34 and 1062645 years before preBease too
probably represent earlier great earthquakesasibe shown that mud fracturing and brecciatiogroynd shaking needs
accelerations of around 1G, induced by earthquaikesmagnitudes greater than about 7.0. So, naathquakes in a particular
segment of crust would show up in seafloor coresstimducing turbidity flow of surface sedimentt knowing the frequency of
the most damaging events, both by onshore seignaiod tsunamis, could be useful in risk analysistd favour, the method
requires cores that penetrate only about 10 musdrieds could be systematically collected usingkrpiston coring rigs where a
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weighted tube is dropped onto the sea floor fresmall craft.
Related articles
" Earthquakes from the ocean: Danger zdnagure.com)

— L eave a comment
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Mercury: anything new?
Posted orOctober 15, 201 by sdrury777Leave a comment

Mercury from an earlier MESSENGER fly-by. Image Viékipedia
The Sun’s nearest planet, Mercury, seems odd ire seays; for instance, it has a proportionatelydargetallic core than any
other planet. That feature has led some to sugiggissomehow most of any original silicate mantiswost. One possibility is that
its proximity to the Sun resulted¥ercury’s surface being ablated. Another looks to a hugksem with another body that tore
off much of the mantle; similar to the event threg themical commonality of the Earth and Moon satggearly in Earth history.
Both processes should have left a distinct geoatareignature on the surface of Mercury: some kihksidue of solar ablation
or evidence of fractional crystallisation of a magatean, such as the feldspar-rich lunar highl#ratsare probably formed of
crystals that floated as such a planetary silivegt cooled and evolved. The seeming strangendgeafury helped underpin a
well-equipped un-crewed mission, going by the agnoMESSENGER that finally settled into Mercury orbit in Mar@®911 after
a planned ‘yo-yoing’ path since launch in Augusb2@hat took it back and forth between Earth, Mgr@and Venus in its early
stages. Early analysis of results from the now jp@ent orbit appeared in the 30 September 2011 ¢shgience
MESSENGER carries several remote sensing instrisnarstereo imaging device to map landforms, apdgaphy; a laser
altimeter to back the stereo imager; a visiblehtarswave infrared spectrometer to map variationsurface spectra and minerals;
gamma-ray spectrometry to map distributions of radiyradioactive isotopes and emissions from o#tements triggered by
high-energy cosmic ray bombardment; using the Sumsource of gamma- and X-rays to cause a vaietfements to emit lower
energy X-rays — a variant of X-ray fluorescencectipenetry that is a workhorse of lab geochemistry.

The earlier Mercury fly-bys and previous missioteady showed that its surface is heavily cratdretpossesses areas resurfaced
by lavas that obliterate older cratering. A litilee the lunamariain age and appearance, these smooth terrainseshdence of
accumulations up to a kilometre thick formed byeaed lava flows (Head, J.W. and 25 others, 20bbdrRvolcanism in the
northern high latitudes of Mercury revealed by MESISER Sciencev. 333, p. 1853-1855). As regards the age of these major
volcanic features, all that can be said is thay fhest-date the largest impacts, such as the Gagwis Basinand are more
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sparsely peppered with younger craters. Intrigyinfipors of some of the craters show clusterawdlsdepressions and pits
surrounded by light-coloured material of some kisuygested to be solids condensed from gasesnieaged from below
(Blewett, D.T. and 17 others 2011. Hollows on MeycMESSENGER evidence for geologically recent titdarelated
activity. Sciencev. 333, p. 1856-1859). While it is only possible to assyguth of these features relative to the cratexghich
they occur, they indicate an underlying sourcead@ties; a factor weighing against previous actswh Mercury’s evolution by
either solar ablation or giant impact.
Considerably more interesting — at least to me=-tta results from the geochemically oriented umsents. Calcium, magnesium,
aluminium and silicon estimates by the XRF-liketinment present not the slightest evidence fotdspar-rich component of the
early crust akin to the lunar highlands; anothemblor the giant-impact and magma-ocean hypothddescury’s surface seems to
be similar in composition to the most ancient teral lavas: Mg-rich mafic to ultramafic komatstecompared with the more
iron-rich tholeiites of the lunanaria (Nittler, L.R. and 14 others. The major-elemennpaosition of Mercury’s surface from
Messenger X-ray spectrome®giencev. 333, p. 1847-1850). They are ten-times more enrichesifur than surface rocks on the
Earth or Moon, though iron content seems too lo@dtommodate it in minerals such as pyrite {Fé8gh sulfur content could
point to an origin for Mercury from accretion ofyjhly reduced material in the solar nebula, thetEktbon system being broadly
more oxidised. Gamma-ray spectrometry to analysealiundances of potassium, uranium and thoriumd®ski, P.N. and 16
others. Radioactive elements on Mercury's surfeae MESSENGER: implications for the planet’s forioatand
evolutionSciencev. 333, p. 1850-1852) doesn't serve previous ideas ateuplanet’s history either. Potassium, which is
moderately volatile, is too high relative to moeéractory uranium and thorium to support any notibsolar ablation of the
surface, but the U, Th and K proportions are roytiké those of the Earth’s oceanic crust. Onehefpilots shows K-Th
relationships for supposed meteorites from Marsthadxtensive gamma-ray data from Mars itseliytinch few of the meteorites
fall in the K-Th ‘cloud’ for the Martian surfaceow there’s a thing....
It must be emphasised that the geochemical remdtbut a fraction of what should eventually emérge these powerful
instruments. However, these early data place Mgricumuch the same envelope as the other rock waflthe Inner Solar
System (Kerr, R.A. 2011. Mercury looking less exothore a member of the familgciencev. 333, p. 1812).
Related articles

" ‘Hollows’ mark Mercury’s surfacébbc.co.uk)

" Closer look at Mercury reveals mysterjollows on planet s surfacéheglobeandmail.com)

— L eave a comment
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Britain to be comprehensively fracked?
Posted orOctober 14, 201 by sdrury7772 Comments

RISy
Drill rig in Pennsylvania aimed at hydraulic fradhg of the hydrocarbon-rich Marcellus Shale of belan age. Image via Wikipedia
In ‘Fracking shale and US ‘peak ga¢EPN of 1 July 2010) | drew attention to the reliefrigioffered to dwindling US self-
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sufficiency in natural gas by new drilling and suface rock-fracturing technologies that opens s&te extremely ‘tight’
carbonaceous shale and the gas it contains. Tihealso hinted at the down-sidedfale-gasThe ‘fracking’ industry has grown at
an alarming rate in the USA, now supplying morentB@% of US demand for gas. This side of the Aitatfie once vast reserves
of North Sea gafields are approaching exhaustion. This is atn& tivhen commitments to reducing carbon emissicensalically
depend to a large extent on hydrocarbon gas suppjasoal to generate electricity, releasing muskdr CQ by burning
hydrogen-rich gases such as methane,@tdn by using coal that contains mainly carborth@dit alternative, indigenous
supplies declining gas reserves in Western Eurlsmesaem likely to enforce dependency on pipedmgas Russia or shipment of
liquefied petroleum gas from those major oil fieldat produce it. The scene has been set in Eumogeneral and Britain in
particular for a massive round of exploration airagdlternative gas sources beneath dry land. Btk US and Canada, the
British are not accustomed to on-shore drillingrigeismic exploration and production platforms] mor are most Europeans.
Least welcome are the potential environmental aethshazards that have been associated with thigddking industry, which
seem a greater threat in more densely populatespEur

The offshore oil and gas of the North Sea fieldsed by a process of slow geothermal heating @ $gidrocarbons or kerogen
in source rocksat a variety of stratigraphic levels, escape sumounding rocks of the gases and liquids prodbgeithis
maturation, and their eventual migration and acdatimn in geological traps. By no means all produaftmaturation leave shale
source rocks because of their very low permeabilibat residue may be much more voluminous thamleeim liquids and gases
in conventional reservoir rocks; hence the attoactif fracking carbonaceous shales. British onalgenlogy is bulging with
them, particularly Devonian and Carboniferous la@us mudstones, Carboniferous and Jurassic caadsthe marine black shales
of the Jurassic
(sednttp://www.bgs.ac.uk/research/energy/shaleGas.aimittps://www.o0g.decc.gov.uk/upstream/licensing/siasepdy, to the

extent that areas of potential fracking cover adoaithird of England, Wales and southern Scotland.
News is breaking of a major shale-gas discoverga#mBlackpool, the seaside resoxted for fresh air and fun, where Mr and
Mrs Ramsbottom went with Young Albert their sb(Albert poked a stick at Wallace the lion and veasen), said by energy firm
Cuadrilla to have gas reserves of 5.7 trillioh The announcement followed 6 months of exploratiifiing, and drew attention to
the burgeoning interest by entrepreneurs in thempty 14 Onshore Licensing Round for petroleum exploratioBritain. It
isn’'t just from major petroleum companies, butéme cases even what amount to family businessgisdrsufficient venture
capital to spud wells; similar in many respectt®US fracking boom that began a mere 10 years ago
Related articles

. Deep under Lancashire, a huge gas find that cealdl o 800 ‘fracking’ well¢§independent.co.uk)

. Fracking gas test drill discussé@ubc.co.uk)

. Is fracking environmentally friendly(&nvironmenteng.wordpress.com)
" The answer to cheaper gas bil{bBc.co.uk)

. Camp Frack mobilises against UK's first shale ga#i (guardian.co.uk)
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The useful geoneutrino
Posted orDctober 13, 201by sdrury7771 Comment
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A neutrino detector in Canada similar to KamLANBage via Wikipedia
While the wires were hot with news of neutrinosgioly having exceeded light speed as they werd fineough the Alps by the
Large Hadron Collider, steady research has bedingeanswers rather than perhaps transmuting pkysitubris into a death
wish. (Note: it has to be said that British themal physicist Jim Al-Khalili has sufficient cadénce that the speeding ticket
issued to the neutrinos will be rescinded thatroenises to eat his underpants if it is upheld.) Muee tangible work
concernantineutrinoghat the Earth emits, dubbed ‘geoneutrinos’ ttimtjsiish them from extremely exotic ones from dspace
which, worryingly for some, pass from one sideh& Earth to the other and through us as well. Wimstable isotopes, such as
those of uranium, thorium and potassium that hehbt the Earth, decay they emit antineutrinos akasetlectrons, helium nuclei
and gamma-rays. Notoriously elusive, neutrinosamttheutrinos can now be detected with sufficieetjsion to make useful
observations, as well as produce results that hearey theoretical physicists quivering in cellanfrwhich they emerge, from
time to time, covered with chalk dust from theisperate exertions to explain a material speedrftsda ‘little c’. To
geoscientists, the results of an experiment usawgngutrinos at the Japanésemioka Liquid-Scintillator Antineutrino

Detector(KamLAND), which involved 66 individuals from 1&ganese, US and Dutch institutions, are much nmbeedisting:
they help resolve a long-standing puzzle abousthece of geothermal heat that flows from the Esghrface at a rate of about
44 TW (The KamLAND Collaboration 2011. Partial ragénic heat model for Earth revealed by geoneutrino
measurementdature Geoscience. 4, p. 647-651).

A model of the Earth that assumes it accreted fthondritic meteorites with well-known abundanced proportions of heat-
producing U, Th and K isotopes, supported by soreasurements of peridotites from the mantle, sugdkat less than half the
geothermal flux is radiogenic, implying that a dréeal is heat originally trapped in the Earth witdormed. This view depends
on several assumptions: that the Earth’s manttedised chondritic below the 200 km or so from wrgelmples have been brought
by volcanism; that the core doesn't produce any bgaadioactive decay; and that a geophysical rinafde well-mixed mantle is
correct. Not surprisingly, geophysical and geocloaimgvidence is so flimsy that many different vigvese had their champions:
that the core contains potassium; that there eep,darely tapped inner-mantle layer of high peaduction formed from now-
rare meteoritic material, and so on. Geoneutriii@istinguishable from those from elsewhere in ¢tbsmos and indeed
measurable, could help home-in on one or otherthygses. Based on a spherical balloon containin@ 1@® hydrocarbon liquids
in a deep mine shaft that floats in an 18 m methkee filled with buoyant oil, KamLAND relies ontéeting the light emitted by
very rare interactions of neutrinos with protonkaflis hard enough, but the site is surroundedapgd's 53 neutrino-emitting
nuclear reactors, so a great deal of cunning apgrabnditions and data processing is needed tdtsafwheat from the chaff’; at
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present errors are large, but now sufficiently t@msed to throw light on the great heat-flux isstiee KamLAND Collaboration
reports that between 16 and 68% of heat flow istdwkecay of the most productive isotof&h and*®U — there is
insufficient*U and“K in the Earth for geoneutrinos generated by ttieday to be meaningfully estimated. Fuzzy as thelte
are, they are sufficient to support the view thattEs ‘primordial’ heat of formation is still a rjeat source of geothermal energy,
thus narrowing down the geochemical aspects opetigputation.

= See also: Korenaga, J. 2011. Clairvoyant geoneutriidature Geoscience. 4, p. 581-582
— 1 Comment
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Another candidatefor earliest, direct human ancestor
Posted orDctober 12, 201by sdrury777Leave a comment

The head of Australopithecus sediba. Image via péittia
In May 2010EPN commented on a new find from the famous fosshi-daves of north-eastern South Africa; a new hamini
species calletlustralopithecus sedib@t least one of them fell into a deathtrap shdiid and remained unchewed without bones
being spread far and wide. Inevitably, near-conepséeletons of individual hominins are soon poresr @y dozens of specialists
in human evolution, as they were for the much ofgrelepithecusamidusfound in sediments of Ethiopia’s Afar Depression
(seeEarly hominin takes over Science magazmthe November 2009 issue®PN). Now there are two near-complete, well-
preserved skeletons Al. sedibaand the palaeoanthropological world is agog. atmabout 1.98 Ma the specimens represent
the same time as do far less impressive remaihkishaibilis from Tanzania that were found with associatedmediitary stone
tools. The first hint (just a fragment of upper Jat any remains that might be taggétbmd dates to 2.3 Ma and is from
Ethiopia, as are the first undoubted stone tooisggback as far as 2.5 Ma, though lacking assacriatiith a maker.
Five consecutive papers dw. Sedibaccupy 22 pages in the 9 September 2011 iss8eiehceand make for startling reading.
The first concerns the shape of its brain caseffer@fore crudely its brain, discerned by tomogr@pX-ray scanning (Carlson,
K.J.et al.2011. The endocast of MHAustralopithecus sedib&ciencev. 333, p. 1402-1407). It isn’t any bigger than that of
other members of the genus but shows ‘some forestiag of the human frontal lobes’ and other sHiften the basic ape model
that the authors imply are en route to human featurhe next considers the two pelvis regions (KidV.et al 2011. A partial
pelvis of Australopithecus sedib&ciencev. 333, p. 1407-1411); again australopithecine-like i@ $mall size of the birth canal
but with a hint of the S-shape of humans. Mostrashingly well-preserved are the fragile bones obmplete hand (Kivell, T.L.
et al 2011 .Australopithecus sedild@and demonstrates mosaic evolution of locomotomaadipulative abilitiesSciencev. 333,
p. 1411-1417), which convincingly shows the longntib and short fingers (for a primate) that charagéiomoand are essential
for a precision grip and making things. Actuallye thumb is longer relative to fingers (60%) thahiumans (54%), but Lucy’s
(Au. afarensiswas a closer match. No tools that such a hantitrhigve created and wielded were found with theifsThen
there is the foot (Zipfel, Bet al 2011. The foot and ankle Aiustralopithecus sedib&ciencev. 333, p. 1417-1420), which, again,
mixes human and australopithecine features, gidnmique form of bipedality and some degree obeghlity’. The fifth paper
(Pickering, Ret al 2011Australopithecus sediba at 1.977 Ma and implicagifor the origins of the gentitomo. Sciencev. 333,
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p. 1417-1420) is as remarkable for the precisiod-&fb dating of speleothem (cave carbonates), witidh9776.002 Ma far
exceeds the workhorse Ar-Ar method used for mdstrdiominins, as it is for the absolute age thetgues that of undisputed
remains of humans.
In short, forAustralopithecus sedikihere is an embarrassment of riches unmatchedtbosé of the 1.5 Ma old.
erectug(‘ Turkana BoY) found at Nariokotome in NW Kenya. To some extdmi$ throws a flock of peregrines in among the
palaeoanthropology pigeons, as an account of amgesrlier in 2011, at which the bones were graamtted, shows (Gibbons, A.
2011. Skeletons present an exquisite paleo-pu3ziencev. 333, p. 1370). Naturally, the authors are making tlustof their
material especially, it seems, its finder Lee Beajehe University of Witwatersrand, South Afri¢he last author in all the
papers. Comparisons with more australopithecinaimsnwere said to be needed. The soon-to-be-falmams has been said to be
essentially like others from the same genus. Whieremains of the creature’s pelvis could impBbtiits evolution was more
driven by a need for efficient upright walking thmnbirth big-headed babies, the ankle shows aifvertrait that would have
forcedAustralopithecus sedib@ walk strangely as the heel bone is small amgeanunlike that in human feet, which is broad and
flat. But all the species’s features are combimetivo near-complete individuals, whereas for trst of its contemporaries,
predecessors and near successors in time spenutabased on fragments of several individualsenmaore so than in the case of
the earliest agreed human, near contemporartéolabilis which barely stands up to taxonomic scrutiny (®ifs, A. 2011. Who
wasHomo habilis- and was it realidomd? Sciencev. 332, p. 1370-1371). Some would say that it was ondyabsociated stone
tools that assigned ‘Handy Man’ to more elevatatlustthan slightly large-headed australopithedihe.fact is; stone tools were
around since 2.5 Ma, at least in Ethiopia, andrikisly found being coultdiave handled them and even made them with its
palpable dexterity. Finding tools and skeletontbgr is almost as rare as hens with teeth...
Related articles

" Pieces of the Human Evolutionary Puzzle: Who Wastralppithecus sedibgBlogs.scientificamerican.com)

" Who were the Hobbit's ancestor@ffogs.nature.com)

" New evidence suggests that Au.sediba is the bedidzte for the genus Honfeurekalert.org)
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Asteroid dust said to resolve a conundrum
Posted orOctober 12, 201 by sdrury777Leave a comment

In September 2005 a Japanese space prah@busatwice landed lightly on the small (700 m long)essid [tokawathat
habitually crosses the orbit of Mars. The plan wescoop up a substantial amount of its rubblysa@fand return it for lab
analysis. In the event the main sampling devicdunationed. The dismayed Hayabusa team were naalliio some extent by the
second landing impact fortuitously directing dusttigles up to 0.2 mm across into the sampler.rAft@yabusa landed safely in
Australia on 13 June 2010, the team thankfully veced 1574 tiny grains. Most were made of singlearals: olivine, pyroxene,
feldspar (including 14 alkali feldspar grains),f&léds, chromite, Ca phosphate and iron-nickel alfdyout 450 were silicate
mixtures some containing K-bearing halite (NaClakismura, T. and 21 others. Itokawa dust partieleirect link betwee-
type asteroidand ordinary chondriteSciencev. 333, p. 1113-1116 - followed by 5 other papers fromldayabusa team in the
same issue). The sample analyses clearly shovtdkaiva chemically and mineralogically resembledirary LL chondritesthat
make up most meteorites found on Earth.

Hardly a surprise, then... Yet it was, for ltokawaisS-type asteroid — the most common — whoserspgeatnot match those

of ordinary chondritaneteorites despite the logic that commonly fouradenrites ought to come from the break-up of comyon

seen asteroids. S-type asteroids have annoyedastens for decades because of their cryptic appearand now they are
broadly relieved. Any object floating around thaén Solar System for billions of years inevitabhdargoes a process for which
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terrestrial weathering is a metaphor; it is affddig the stream of charged particles that conestttie solar wind, by bumping
other bodies and attracting debris from such éoliis. The Itokawa dust particles turn out to haxteeenely thin veneers of sulfide
and metallic blobs on the scale of a few nanoméfraisare thought to result from condensation otenaaporised either by tiny
impacts or the solar wind. This veneer gives Itakand probably other S-type meteorites their tingdy uniform reddish colour.
It strikes me that there is a problem here: abrastils, no matter what their mineralogy and cheamistould be subject to the same
kind of process and end up with a similar vengakawa may well be an ordinary chondrite, but vatmiut all the other S-type
asteroids?
See also: Kerr, R.A. 2011. Hayabusa gets to the bottom okg#ve asteroid cloakin&ciencev. 333, p. 1081.
Related articles

. Extraterrestrial dust reveals asteroid’s past aitaté(newscientist.com)
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