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Especialistas discutem possiveis vinculos entre mudancas climaticas e furacGes
Estudos mostram que houve aumento na incidéncia de furagdo. IPCC prevé que estes fen6menos serdo mais intensos nos proximos
anos.

NacGes fracassam em acordo para proteger mares ao redor da Antartida
Para tentar contornar impasse sobre a criagdo de grandes dreas marinhas protegidas haverd outra rodada de negociagdes em julho de
2013.

Pesquisadores de SC reproduzem porcos in vitro pela primeira vez no Brasil
Seis leitdes nasceram na madrugada da ultima segunda-feira (29), no Centro de Ciéncias Agroveterinarias da universidade, em Lages, a
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217 km de Florianopolis, na serra catarinense.

Mosca 'assassina' deposita larva para decapitar formigas 'invasoras'
As moscas cacam as formigas e injetam um ovo em seu corpo. O ovo se transforma em uma larva, que entdo migra para a cabecga dos
insetos. Essas larvas liberam uma substancia quimica capaz de dissolver membranas, acabando por fim na decapitacdo das formigas.

Taj Mahal sera abastecido com energia solar .
A planta da usina solar ja recebeu aprovacdo do Ministério de Energias Renovaveis da India.

Menos desmatamento até 2020
Governo assume compromissos ousados, mas factiveis, para proteger os biomas.

Liderancas indigenas querem urgéncia na demarcagdo de terras de guaranis kaiowas
"J& ouvimos muito discurso bonito, recebemos cesta basica, mas isso ndo resolve. Queremos a demarcacdo do nosso territério", afirmou
o lider kaiowa Elizeu Lopes.

Elefante emite sons semelhantes a palavras em coreano, diz estudo
Mamifero de zoo da Coreia do Sul consegue 'falar' ao menos 5 palavras. Convivéncia em excesso com humanos pode ter influenciado
animal.

Rio multa sidertrgica em R$ 10,5 milhGes por poluicdo

A Secretaria Estadual do Ambiente do Rio de Janeiro anunciou nesta quinta-feira (1°) que aplicou multa de R$ 10,5 milhdes a
Companhia Siderurgica do Atléantico por mais uma ocorréncia de chuva de prata, em Santa Cruz.

Robd que monitora clima no mar dos EUA 'sobrevive'
Robd que monitora clima no mar dos EUA 'sobrevive

tempestade Sandy

a
a tempestade Sandy.

Cientistas descobrem molécula que obriga células cancerigenas a suicidar-se
A descoberta pode servir como base para um novo tratamento contra o cancer.

Meteorito de 300 quilos é descoberto na Polonia
Cientistas afirmam que analise do meteorito vai ajudar a entender composicdo do cortex da Terra.

Astronomos encontram supernovas dos primdrdios do Universo
Em defesa do Velho Chico
UnB e MMA inauguram centro de pesquisa voltado para a conservagao e disseminagdo de conhecimentos sobre o Vale do Sado Francisco

ApOs recordes de calor, frente fria derruba temperaturas pelo pais
Feriado de Finados deve ter chuva e queda de 10 °C em cidades como SP. Seca prolongada e ilhas de calor podem ter influenciado calor
em excesso.

Agricultura deve apostar em diversidade para enfrentar mudangas climaticas
Especialistas reunidos no Uruguai afirmam que mudancas no clima ja podem ser percebidas nos dias de hoje e que solugdes ndo podem
ser descartadas.

Cidades sustentaveis
Conama realiza estudo inédito que pretende avaliar a capacidade de suporte das regiGes metropolitanas brasileiras, além de definir
critérios para orientar o crescimento dos centros urbanos.

Bogota sediara congresso sobre cidades e mudancas climaticas em novembro
O congresso abordara temas diversos, da preservacdo ambiental ao transporte publico, saude, meios de comunicacdo, desigualdade
social e planejamento territorial.

Suspensdo de liminar ndo acaba com conflito entre indios e fazendeiros, diz lider guarani kaiowa

Segundo Elizeu Lopes, apds décadas esperando que o Estado demarcasse novos territdrios indigenas e desse um basta ao grave conflito
fundiario entre indios e produtores rurais que se estabeleceram na regido ao longo do século passado, os guaranis kaiowas de Mato
Grosso do Sul decidiram ocupar e lutar pelas terras que afirmam terem pertencido aos seus antepassados.

Governo assina 20 parcerias para produzir 19 remédios e duas vacinas
Trés ministérios, 12 laboratdrios publicos e 17 privados fecharam acordos. Medicamentos sdo contra Aids, cancer, asma, hemofilia e
outras doengas.

Bananas terdo papel-chave na alimentagdo em mundo 'aquecido’
Conclusdo consta em estudo recém-divulgado que afirma que produto pode resistir melhor a aumentos de temperatura.

Navio pesqueiro é detido em Galapagos com 41 tubardes mortos

Animais sdo de trés espécies diferentes e foram pescados ilegalmente. Os 21 tripulantes estdo em prisdo preventiva até investigages
comegarem.

Concreto e outros produtos que se 'autoconsertam' sdo aposta da ciéncia

Esta sendo testado cimento que se recompGe com bactéria 'acionada' pela chuva; principios semelhantes podem ser usados para
consertar telas de smartphones e até aviGes.

Estudo: alimentos causam quase 1/3 das emissées do efeito estufa
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O relatorio, intitulado "Mudanga Climatica e Sistemas Alimentares", estima que a produgdo de alimentos gere 19% a 29% de todas as
emissdes humanas. A estimativa da ONU era de 14%.

Ambientalistas protestam em Roma fantasiados de animais
Manifestacdo aconteceu diante de zooldgico da cidade, na Italia. Ato ocorreu apds zoo ter registrado trés mortes recentes de animais.

Animais de zooldgico ganham brinquedos no Dia das Bruxas
Ursos polares, condores e filhotes de jaguar 'celebraram' Halloween na Califérnia.

Solo de Marte é semelhante ao do Havai, diz Nasa
Como os cientistas ja desconfiavam, a maior parte do solo é composta por materiais basalticos de origem vulcanica.

Curiosity encontra em Marte minerais semelhantes aos de vulcdo havaiano
Primeira amostra de solo analisada por jipe-robd continha feldspato e olivina, minerais tipicamente associados a erupg8es vulcénicas.

Onibus espacial Endeavour comega a ser exibido em museu dos EUA
Veiculo aposentado em 2011 ficard em centro de exposicdo de Los Angeles. Estudantes, pais e professores se reuniram para ver
cerimoOnia de abertura.

Pesquisador do Butantan descobre 9 espécies de aranhas caranguejeiras
Novas espécies habitam arvores em diferentes regiGes do Brasil. Descobertas foram publicadas na revista 'ZooKeys'.

Sao Paulo registrou na quarta-feira a temperatura mais alta do ano, segundo Inmet
O dia foi também de baixa umidade relativa do ar em quase todo o estado.

ONU quer limitar exploracéo do mar para proteger pesca em paises pobres .
Praticas como poluicdo e sobrepesca ameacam producdo de alimentos. Até metade da carne consumida na Africa Ocidental vem da
pesca.

Economia da natureza mostra que proteger o ambiente compensa
De acordo com o estudo Economia dos Ecossistemas e Biodiversidade, o mundo perde por ano de US$ 2 trilhGes a US$ 5 trilhdes devido
a destruicdo das florestas. Conserva-las, entretanto, custaria apenas US$ 45 bilhdes.

Tribunal derruba ordem para retirada de indios de fazenda em Iguatemi
Nova decisdo foi anunciada pelo ministro da Justica, em Brasilia. Liminar que determinava desapropriacdo levou tribo a 'pedir' morte
coletiva.

Curitiba/PR registra 35°C, a maior temperatura de outubro desde 1936
No Parana, a maioria das cidades registraram temperaturas acima dos 30°C nesta terca-feira. O calor no final do més é recorrente da
primavera, estacdo de transicdo, com caracteristicas do inverno e do verdo.

Viagem espacial de US$ 107 mil sera vendida em feira de Gramado/RS
Tour espacial dura uma hora e exigird preparagao especial dos passageiros. Festival de Turismo de Gramado sera realizado de 22 a 25
de novembro.

Mais de 260 areas verdes ja foram identificadas em Manaus/AM
Até o final deste ano a Semmas pretende identificar mais 20 areas, que serdo devidamente sinalizadas com placas, e os moradores do
entorno conscientizados sobre a preservagao de tais locais.

Capivaras migram para entorno de usina hidrelétrica, em Porto Velho/RO
Animais vivem acima da barragem da Usina de Santo Ant6nio. Capivaras ndo estdo em extingdo e nem oferecem riscos, diz bidlogo.

Ibama embarga 2 mil hectares de area na regido norte de Mato Grosso
Instituto identificou exploragdo ilegal em Feliz Natal. Ibama apreendeu varios caminhdes e tratores na regido.

O mar e a Lei Florestal
Quinze ministérios e outros drgdos discutem como a zona costeira pode ser explorada de modo ecologicamente sustentavel.

Ministra do Meio Ambiente confirma retirada de ocupagdo irregular no Jardim Botanico do Rio
Segundo Izabella Teixeira, as remoges cumprem decisdo do Tribunal de Contas da Unido que, em setembro, obrigou o governo a
delimitar e registrar em cartorio os limites do Jardim Botanico.

Indigenas sdo capacitados para trabalhar como Agente Ambiental Voluntario

O curso de capacitagdao que formou os novos gestores na administracdo e monitoramento dos recursos naturais em suas aldeias foi
realizado no Centro Cultural da Aldeia Sdo Francisco do Pataud, por meio da parceria entre a Secretaria de Estado para os Povos
Indigenas e o Ibama.

Vacinagdo contra aftosa no Nordeste pode ser prorrogada ou suspensa em fungdo da seca
A segunda etapa de intervengdo em bovinos e bufalos comega no dia 1° de novembro, com expectativa de imunizar 150 milhdes de
animais em todo o pais.

Ativistas do Greenpeace fantasiados de peixes protestam no Chile

Manifestantes seminus fizeram ato contra nova lei de pesca do pais. Protesto ocorreu nesta terca-feira (30) na cidade chilena de
Valparaiso.
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Sapo considerado extinto na natureza vai ser reintroduzido na Tanzania
'Nectophrynoides asperginis' sé existe em cativeiro desde 2009, diz IUCN. Animais criados nos EUA serao libertados nesta semana no
pais.

Instituto Nacional de Pesquisas da Amazonia completa 60 anos
Instituicdo ja tem 71 patentes e outros 52 pedidos de registro feitos. Inpa foi criado por Vargas para que brasileiros pesquisassem
Amazonia.

Pandas gigantes comem bambu apds voltarem para reserva na China
Por causa de terremoto, animais ficaram 4 anos fora da cidade de Wolong. Primeiros 18 desses mamiferos ja retornaram para a base em
Sichuan.

Noroeste dos EUA avalia estragos apos passagem de Sandy
Apos causar 67 mortes no Caribe, Sandy deixou 43 vitimas fatais nos Estados Unidos e uma no Canada. Mais de oito milhdes de
residéncias ficaram sem eletricidade na manha desta terga-feira.

Estudo aponta semelhangas entre o cérebro de tubardes e o humano
Conhecimento pode gerar novos métodos para repelir o animal. Pesquisa foi feita na Australia, onde ataques de tubardes sdo um
problema.

Mudanga climatica torna chuvas do Pacifico Sul imprevisiveis, diz estudo
Regido pode ter tanto enchentes quanto secas, com combinagdo de fatores. Ilhas ja sdo ameagadas pela possibilidade de aumento do
nivel do mar.

Nova espécie de lagarto é descoberta por cientistas da Australia
Réptil foi encontrado em area préxima a cidade de Perth. 'Ctenotus ora' ja corre risco de desaparecer devido a expansdo urbana.

Servigo Geoldgico confirma fim da vazante do Rio Negro, em Manaus/AM
Rio Negro comegou apresentar evolugdo no nivel das dguas na capital. CPRM diz que ainda ndo é possivel prever se cheia de 2013 sera
histérica.

Neandertais podem ter produzido ferramentas de ossos, diz estudo
Objetos em sitio arqueoldgico tém idade proxima a restos de neandertais. Pesquisa foi publicada nesta segunda-feira (29) no periddico
'PNAS'.

OMS alerta que inundagbes e secas no Brasil, geradas por mudancgas climaticas, causam uma série de doencas
O estudo revela que as doengas mais comuns causadas pelas alteragdes climaticas tém relagdo direta com uma série de fatores, como
poluicdo e infraestrutura local.

Geragdo de energia por hidrelétrica precisa dobrar até 2050, diz agéncia
Propostas foram apresentadas pela Agéncia Internacional de Energia. Objetivo é limitar as emissGes de gases que provocam o efeito
estufa.

Rondonia é o 2° estado do Brasil que mais desmata, diz Ibama
Presidente do Ibama discute agdes de combate com o governo do estado. Para as fiscalizagdes, RO vai contar com reforgo de 150
pessoas.

Aumentam atendimentos no Hospital Veterinario de Uberaba, MG, em 2012
Neste ano, hospital teve 293 atendimentos até o més de setembro. Veterinario conta que traumas estdo entre os casos mais
registrados.

Lages, SC, é 12 cidade do pais a realizar fertilizagdo in vitro de suinos
Seis suinos nasceram nesta segunda-feira (29) na Serra Catarinense. Processo foi desenvolvido na Faculdade de Medicina Veterinaria da
Udesc.

Chegada do homem a Marte pode ser ameaca para o planeta
Cientistas afirmam que a chegada do homem a Marte pode ser uma grande ameaca para o planeta vermelho, uma vez que trilhdes de
micrébios viajariam com cada astronauta que pisar em solo marciano.

Indios de MS se relinem com vice-procuradora-geral em Brasilia
Nesta segunda (29) eles reforgaram que ndo pretendem deixar fazenda. ‘Vamos lutar até o ultimo guerreiro’, dizem em carta, segundo o
MPF.

Cientistas criam exame barato para detectar céncer e aids
O exame ainda é um protoétipo e revela a presenca de uma doenga ou de um virus - mesmo em pequena quantidade no corpo - usando
um sistema de cores.

Espécie de golfinho chega a beira da extingdo com apenas 55 individuos
Greenpeace alerta que golfinho do Maui, que habita o litoral da Nova Zelandia, é capturado acidentalmente por pescadores.

Organizacgdo diz que 11 mil indios colombianos foram forgados a sair de suas regies
A maior parte dos atos de violéncia foi atribuida a grupos insurgentes e forgas de seguranga.
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Copa e efeito estufa
Estratégias de mitigacdo e compensacgdo das emissGes de gases geradas pelas obras da Copa do Mundo de 2014 sdo novamente
discutidas.

Estudo de australianos e brasileiros mostra que abelhas distinguem Picasso de Monet
Pesquisa revelou que insetos conseguem diferenciar pinturas de estilos distintos.

DNA de verme levanta duvida sobre classificacdo de animais
Animal marinho conhecido como 'verme-pénis' foi analisado na Noruega. Nomenclatura bioldgica por formagdo da boca e do anus
poderia mudar.

Tsunami chega ao Havai sem provocar danos graves e alerta é retirado
Foram registradas apenas ondas consideradas pequenas. A maior delas, nos primeiros 45 minutos do tsunami, mediu 1,5 metro, em
Maui, segundo o Centro de Alerta de Tsunamis do Pacifico.

Celular com formato de reldgio armazena energia solar
A ideia € que ele seja Util para aqueles usuarios que costumam se esquecer de recarregar a bateria do aparelho. O Leaf consegue
transformar a luz do Sol em energia para o celular funcionar com bateria extra.

Pesquisadores brasileiros publicam trabalho com Nobel de Medicina
O trabalho descreve o potencial de um receptor de neuropeptidios chamado GRPR na protecdo contra sepse e inflamagdo.

Policia na Tailandia apreende 16 filhotes de tigre em caminhonete
Animais estavam sendo transportados por motorista que recebeu equivalente a R$ 1 mil para trafica-los.

Bidlogos monitoram comportamento de botos no litoral de Sdo Paulo
Populagdo de 200 botos-cinza do estuario de Cananéia é objeto de estudo ha 30 anos.

Brasil quer produzir biodiesel com residuos pesqueiros
O objetivo da iniciativa é ampliar o aproveitamento dos recursos pesqueiros e aquicolas, que muitas vezes acabam indo para o lixo, e
ainda agregar valor ao trabalho dos pescadores, fomentando, assim, o desenvolvimento sustentavel no setor.

Pesquisa aponta como tiranossauro devorava triceratops
Predador jurassico arrancava cabeca de dinossauro para comer, diz estudo. Marcas de dentes em 18 fosseis de triceratops permitiram
fazer pesquisa.

Sonda Dragon completa primeira miss3o privada de transporte espacial
A SpaceX se transforma assim na primeira empresa privada que completa uma missao de transporte espacial e, por isso, abre as portas
para novos usos e contratos com empresas privadas depois que o fim da era das naves deixara a Nasa as custas da russa Soyuz.

Macaco astro do Facebook é capturado na Flérida apos trés anos de fuga
Rhesus escapava tentativas de captura desde 2009, e ganhou status de celebridade na rede social, onde tem 87 mil fas.

Cientista brasileiro e Nobel de Fisica pesquisam superfluidos
Projeto que explora fronteiras da Fisica é conduzido pelo grupo de Vanderlei Bagnato (USP e Cepof) em colaboragdo com pesquisadores
do MIT.

Arquedlogos encontram restos de povoado pré-histérico na Bulgaria
Fotos foram feitas em setembro pelo Instituto de Arqueologia da Bulgaria. Local pode ser a mais antiga cidade pré-histérica na Europa.

Degelo impede pousos em bases da Antartica
Para aterrissagem segura, temperatura precisa ser de pelo menos -5° C.

Usina de Fukushima ainda pode estar vazando radiagdo no mar, diz estudo
Tokyo Electric Power, que opera usina nuclear, ndo descarta possibilidade. Peixes fisgados perto da cidade indicam presenca de césio
radioativo.

MMA e FAO mais proximos
Ministra Izabella Teixeira propde criagao de pequeno grupo de trabalho para desenvolver agenda comum.

MPF pede novo mandado judicial para desocupacdo de terra indigena em Mato Grosso
A drea pertence aos indios xavantes, mas é ocupada ilegalmente por cerca de 7 mil ndo indigenas.

Furacdo 'Sandy' deixa 26 mortos e 4 desaparecidos no Haiti
'Sandy' passou como furacdo de categoria 2 na quarta-feira e quinta-feira por Jamaica e Cuba, onde causou pelo menos uma duzia de
mortes e originou fortes chuvas no Haiti, Republica Dominicana e Porto Rico, entre outras nagdes da regido.

Arqueodlogos encontram tumba maia de 1,7 mil anos na Guatemala
Arquedlogos localizaram a tumba na Provincia de Retalhuleu, em um templo, e acreditam que o tUmulo pode ser de um antigo
governante maia ou lider religioso que viveu ha cerca de 2 mil anos.

Uma tonelada de peixes mortos aparece em praias do litoral sul de S3o Paulo
Os peixes teriam sido apanhados a cerca de trés quildmetros da costa e levados a praia por correntes maritimas.
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Disputa entre indios e produtores rurais em MS é historica
Ordem judicial prevé retirada de 170 indios de fazenda. Funai e MPF recorreram, e indigenas prometem resistir.

Sul da Itdlia é atingido por terremoto de 5,3 graus na escala Richter
O terremoto causou estragos em alguns edificios e, pelo menos, um morto.

Carta de Einstein é comprada por pouco mais de US$ 3 milhGes
Conhecida como "Carta de Deus", a correspondéncia revela pensamentos intimos do cientista sobre religido, Deus e tribalismo.

Mais de 40 baleias encalham e morrem em ilha no Oceano fndico
Animais foram encontrados nas Ilhas Andaman, na Baia de Bengala. Encalhe em massa seria fen6meno natural causado por
'desorientagdo’.

Cultivo de soja em areas recém-desmatadas da Amazonia cresce 57%
PlantacGes em MT, PA e RO ocupam 184 km2 de areas abertas apds 2006. Moratoria da soja, um pacto contra o desmatamento, foi
renovada.

22 /10 / 2012 Possivel mascote dos Jogos de 2016, mico é alvo de projetos para salva-lo
Mico-ledo-dourado estd ameacado de extingdo no pais. Reflorestamento da Mata Atlantica no Rio pode ajudar primata brasileiro.

22 / 10 / 2012 Pesticidas poem colbnias de zangGes em risco
As Nagdes Unidas estimam que um terco de toda a alimentagdo baseada em vegetais depende da polinizagao das abelhas, e cientistas
tém se mostrado perplexos pela reducdo do nimero de abelhas principalmente na América do Norte e na Europa, em anos recentes.

22 / 10 / 2012 Foguete russo Soyuz é erguido no Cazaquistdo para missdo espacial
Aeronave levara trés astronautas para Estagdo Espacial Internacional. Decolagem esta prevista para acontecer na proxima terga-feira.

22 /10 / 2012 Casos de tétano no pais caem 43% entre 2001 e 2011, diz ministério
No periodo de dez anos, quantidade de infectados foi de 578 para 327. Queda é atribuida ao reforco em campanhas de vacinagao.

22 /10 / 2012 Ibama autoriza inicio da operacdo da hidrelétrica Jirau
Entre as condigdes para a usina iniciar a operacdo estdo a manutencdo dos programas ambientais direcionados a etapa construtiva e
programas relativos a fase de operacdo.

22 /10 / 2012 Feiras indigenas promovem a preservacao de sementes e mudas
Evento é realizado por tribos indigenas da etnia Caiapd. A troca de sementes Uteis é realizada em meio a festas e dangas.

22/ 10/ 2012 Vestidos de panda, chineses participam de campanha em Xangai
Objetivo é divulgar escolha de embaixadores para conservagdo da espécie. Urso panda é considerado ameacado de extingdo.

22 /10 / 2012 Empresa britanica faz combustivel a partir de ar e agua
Para entusiastas, uso de gas carbonico e hidrogénio em 'nova gasolina' amenizaria aquecimento global, mas muitos s&o céticos.

22 / 10 / 2012 Brasil participa da construgdo de superobservatoério astrondmico
Batizado de CTA (Cherenkov Telescope Array), o futuro observatoério tem o objetivo pouco modesto de investigar as engrenagens de
fendmenos como a matéria escura e os buracos negros.

22 /10 / 2012 Roraima quer ser o primeiro Ecoestado do mundo
O projeto, que tem como tripé um Estado ecologicamente sustentavel, economicamente viavel e socialmente justo, foi apresentado pela
primeira vez durante a Conferéncia Rio+20, em junho passado.

22 / 10/ 2012 Policia apreende mais de 1 tonelada de carvdo em reserva ambiental
Crime aconteceu em Juquia, no Vale do Ribeira, interior de Sdo Paulo. Carvdo era feito a partir de madeira nativa da Mata Atlantica.

22/ 10/ 2012 USP pesquisa molécula capaz de reverter a morte de células cerebrais
Segundo a pesquisa, a bradicinina é capaz de reverter a morte dos neurdnios induzida pela excessiva ativagdo de receptores de
glutamato.

22 /10 / 2012 Em reunido, paises fecham acordo para dobrar fundo da biodiversidade .
Governos concordaram em elevar recursos para paises pobres até 2015. Acordo ocorreu no ultimo dia de convencdo da ONU, na India.

22 /10 / 2012 Simulados preparam populagdes do Sul e Sudeste para desastres naturais
De acordo com o secretario nacional de Defesa Civil, Humberto Viana, os treinamentos, que vém ocorrendo em varios estados desde
maio de 2011, ajudaram a diminuir o nimero de mortes em casos de eventos climaticos extremos, como enxurradas e deslizamentos.

23/ 10/ 2012 Coreia do Sul deve lancgar satélite no dia 26, diz ministro

O foguete serd levado ao ponto de langamento na quarta-feira e um navio da guarda costeira se dirigira as aguas internacionais, perto
das Filipinas, para acompanhar sua trajetoéria.

23/ 10/ 2012 Usina Jirau recebe licenca e deve comegar a gerar energia no inicio do préximo ano

O documento permite o inicio do funcionamento da usina, que tera capacidade instalada de 3,75 mil megawatts, que serdo gerados por
44 turbinas do tipo bulbo.

23/ 10/ 2012 Baleias brancas sdo capazes de imitar a voz humana, revela estudo
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Pesquisadores analisaram beluga que vivia em fundagdo da Califérnia (EUA). Animal modificou mecanica vocal para produzir sons
parecidos com a fala.

23/ 10/ 2012 Féssil de 215 milhdes de anos pode decifrar origem das tartarugas
Restos de exemplar milenar foram encontrados em aterro na Pol6nia. Pesquisadores querem descobrir mais detalhes sobre este réptil.

23 /10 / 2012 Governo vai langar plano para desonerar setor da pesca
Segundo o Ministério da Pesca e Aquicultura, a meta é produzir 2 milhdes de toneladas anuais de pescado até 2014.

23/ 10/ 2012 Comissdo francesa rejeita estudo que vincula milho transgénico a cancer
Conselho de Biotecnologia afirmou que estudo usou métodos inadequados e que ndo foi encontrada relagdo entre tumores e consumo de
milho transgénico.

23/ 10/ 2012 Subprodutos da produgdo de bioenergia geram materiais recicldveis para a inddstria
Empresas do Brasil e do Canada investigam processos inovadores para a utilizagdo dos residuos da produgdo de biodiesel na indUstria de
material elétrico e outras aplicagses.

23 /10 / 2012 Ancestral mais antigo do homem se parecia com esquilo, aponta estudo
'Purgatorius' viveu ha 66 milhdes de anos, apos extingdo dos dinossauros. Fésseis do animal foram descobertos nas Montanhas
Rochosas, nos EUA.

23 /10 / 2012 Governo e empresas vao adquirir navio de pesquisas de R$ 162 milhdes
Petrobras, Vale, Marinha e Ministério da Ciéncia vao investir recursos. Previsdo do governo & que navio seja entregue em 2013.

23/ 10 / 2012 Pesticidas agricolas matam abelhas e prejudicam polinizagdo, diz estudo
Zangdes mortos por produtos quimicos impactam col6nias. Grande parte de alimentacdo global de vegetais depende da polinizagéo.

23/ 10/ 2012 Incéndio no parque Lapa Grande destrdi 10 hectares de mata nativa
Brigadistas do IEF e bombeiros trabalharam no combate as chamas. A suspeita é de que tenha sido um incéndio criminoso.

23 /10 / 2012 Cientistas relacionam lencol freatico esvaziado a tremor na Espanha
Fendomeno de magnitude 5,1 atingiu Lorca em 2011 e matou nove pessoas. Terremoto teria sido causado por reducdo no nivel do
aquifero local.

23 /10 / 2012 Cientistas pegam 6 anos de cadeia por subestimar risco de abalo na Itdlia
Grupo de 7 fazia parte da comissdo de 'grandes riscos'. Eles tranquilizaram populagdo de L'Aquila antes de tremor que matou 300.

23/ 10/ 2012 Nova espécie de mosquito ameaga guerra contra a malaria no Quénia
Cientistas encontraram inseto que carregava parasita causador da doenca. Espécie é considerada potencialmente perigosa por viver ao
ar livre.

23/ 10/ 2012 Operagdo Azimbre Il apreende 900 kg de pescado e 6 mil queldnios, no AM
Fiscalizagdo apreendeu também tracaja e madeira ilegal. A acdo resultou na aplicagdo R$ 29 milhGes em multas.

23/ 10/ 2012 Falha em motor de foguete faz EUA adiar missdo secreta
A missdo misteriosa do Veiculo de Teste Orbital-3 estava programada para decolar no topo de um foguete Atlas 5 em 25 de outubro do
Complexo de Langamento Espacial 41, em Cabo Canaveral, na Flérida.

SCIENCE

Oligocene regional denudation of the northern Afar dome: Pre- and
syn-breakup stages of the Afro-Arabian plate
Yoav Avni, Amit Segev, and Hanan Ginat
Geological Society of America Bulletin. 2012; 124(11-12): p. 1871-1897
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1871?ct=ct

U-Pb (zircon) age constraints on the timing and duration of Wenlock

(Silurian) paleocommunity collapse and recovery during the "Big Crisis"
Bradley D. Cramer, Daniel J. Condon, Ulf Soderlund, Carly Marshall,
Graham J. Worton, Alan T. Thomas, Mikael Calner, David C. Ray, Vincent
Perrier, Ian Boomer, P. Jonathan Patchett, and Lennart Jeppsson
Geological Society of America Bulletin. 2012; 124(11-12): p. 1841-1857
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1841?ct=ct

Cambrian-Ordovician acritarchs in the Meguma terrane, Nova Scotia, Canada:
Resolution of early Paleozoic stratigraphy and implications for
paleogeography

C.E. White, T. Palacios, S. Jensen, and S.M. Barr

Geological Society of America Bulletin. 2012; 124(11-12): p. 1773-1792

http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1773?ct=ct

Mappability, stratigraphic variation, and diagenetic problems in
sedimentary map unit definition and field mapping
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Loren A. Raymond, Fred Webb, Jr., and Anthony B. Love
Geological Society of America Bulletin. 2012; 124(11-12): p. 1762-1772
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1762?ct=ct

The seismic architecture and geometry of grounding-zone wedges formed at
the marine margins of past ice sheets
J.A. Dowdeswell and E.M.G. Fugelli
Geological Society of America Bulletin. 2012; 124(11-12): p. 1750-1761
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1750?ct=ct

Owyhee River intracanyon lava flows: Does the river give a dam?
Lisa L. Ely, Cooper C. Brossy, P. Kyle House, Elizabeth B. Safran, Jim
E. O'Connor, Duane E. Champion, Cassandra R. Fenton, Ninad R. Bondre,
Caitlin A. Orem, Gordon E. Grant, Christopher D. Henry, and Brent D.
Turrin
Geological Society of America Bulletin. 2012; 124(11-12): p. 1667-1687
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1667?ct=ct

Field test of autogenic control on alluvial stratigraphy (Ferris Formation,
Upper Cretaceous-Paleogene, Wyoming)
E.A. Hajek, P.L. Heller, and E.L. Schur
Geological Society of America Bulletin. 2012; 124(11-12): p. 1898-1912
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1898?ct=ct

Episodic arc-ophiolite emplacement and the growth of continental margins:
Late accretion in the Northern Irish sector of the Grampian-Taconic orogeny
Steven P. Hollis, Stephen Roberts, Mark R. Cooper, Garth Earls, Richard
Herrington, Daniel J. Condon, Matthew J. Cooper, Sandy M. Archibald,
and Stephen J. Piercey
Geological Society of America Bulletin. 2012; 124(11-12): p. 1702-1723
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1702?ct=ct

Detrital zircon geochronology from the Cambrian-Ordovician Bliss Sandstone,
New Mexico: Evidence for contrasting Grenville-age and Cambrian sources on
opposite sides of the Transcontinental Arch

Jeffrey M. Amato and Greg H. Mack

Geological Society of America Bulletin. 2012; 124(11-12): p. 1826-1840

http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1826?ct=ct

Early Aptian algal bloom in a neritic proto-North Atlantic setting:

Harbinger of global change related to OAE 1a?
Stefan Huck, Ulrich Heimhofer, and Adrian Immenhauser
Geological Society of America Bulletin. 2012; 124(11-12): p. 1810-1825
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1810?ct=ct

Ice-flow switching and East/West Antarctic Ice Sheet roles in glaciation of

the western Ross Sea
Sarah L. Greenwood, Richard Gyllencreutz, Martin Jakobsson, and John B.
Anderson
Geological Society of America Bulletin. 2012; 124(11-12): p. 1736-1749
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1736?ct=ct

Gobi-Tianshan connections: Field observations and isotopes from an early
Permian arc complex in southern Mongolia
R.C. Economos, S.R. Paterson, L.O. Said, M.N. Ducea, J.L. Anderson, and
A.J. Padilla
Geological Society of America Bulletin. 2012; 124(11-12): p. 1688-1701
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1688?ct=ct

Complex magma mixing, mingling, and withdrawal associated with an
intra-Plinian ignimbrite eruption at a large silicic caldera volcano: Los
Humeros of central Mexico
Gerardo Carrasco-Nunez, Michael McCurry, Michael J. Branney, Michael
Norry, and Christopher Willcox
Geological Society of America Bulletin. 2012; 124(11-12): p. 1793-1809
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1793?ct=ct

Drainage and base-level adjustments during evolution of a late Pleistocene
piggyback basin, Eastern Cordillera, Central Andes of northwestern
Argentina
Gustavo Gonzalez Bonorino and Liliana del Valle Abascal
Geological Society of America Bulletin. 2012; 124(11-12): p. 1858-1870
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1858?ct=ct
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Interactions between low-angle normal faults and plutonism in the upper
crust: Insights from the island of Elba, Italy: Comment
Francesco Mazzarini, Giovanni Musumeci, and Alexander R. Cruden
Geological Society of America Bulletin. 2012; 124(11-12): p. 1913-1915
http://gsabulletin.gsapubs.org/cgi/content/full/124/11-12/1913?ct=ct

36CI exposure dating of paleoearthquakes in the Eastern Mediterranean:
First results from the western Anatolian Extensional Province, Manisa fault
zone, Turkey
Naki Akcar, Dmitry Tikhomirov, Caglar Ozkaymak, Susan Ivy-Ochs, Vasily
Alfimov, Hasan Sozbilir, Bora Uzel, and Christian Schluchter
Geological Society of America Bulletin. 2012; 124(11-12): p. 1724-1735
http://gsabulletin.gsapubs.org/cgi/content/abstract/124/11-12/1724?ct=ct

Interactions between low-angle normal faults and plutonism in the upper
crust: Insights from the Island of Elba, Italy: Reply
Steven A.F. Smith, Robert E. Holdsworth, and Cristiano Collettini
Geological Society of America Bulletin. 2012; 124(11-12): p. 1916-1917
http://gsabulletin.gsapubs.org/cgi/content/full/124/11-12/1916?ct=ct

Fossilized digestive systems in 23 million-year-old wood-boring bivalves
Steffen Kiel, Stefan Gotz, Enric Pascual-Cebrian, and Dominik K.
Hennhofer
J. Mollus. Stud. 2012; 78(4): p. 349-356
http://mollus.oxfordjournals.org/cgi/content/abstract/78/4/349?ct=ct

MINERALOGY OF EGYPTIAN BENTONITIC CLAYS I: DISCRIMINANT FUNCTION ANALYSIS
Mohamed Agha, Ray E. Ferrell, and George F. Hart
Clays and Clay Minerals. 2012; 60(4): p. 387-404
http://ccm.geoscienceworld.org/cgi/content/abstract/60/4/387?ct=ct

Nomenclature of the hydrotalcite supergroup: natural layered double
hydroxides
S. J. Mills, A. G. Christy, J.-M. R. Genin, T. Kameda, F. Colombo, and
G. Diego Gatta
Mineralogical Magazine. 2012; 76(5): p. 1289-1336
http://minmag.geoscienceworld.org/cgi/content/abstract/76/5/12897?ct=ct

ORGANIC GEOCHEMICAL COMPOSITION OF THE GEORGIA KAOLINS: INSIGHTS INTO
FORMATION AND DIAGENETIC CONDITIONS
Michael C. Cheshire, David L. Bish, and Simon C. Brassell
Clays and Clay Minerals. 2012; 60(4): p. 420-439
http://ccm.geoscienceworld.org/cgi/content/abstract/60/4/4207?ct=ct

Detrital zircon U-Pb geochronology of Mesozoic sandstones from the Lower
Yana River, northern Russia
D.B. Harris, J. Toro, and A.V. Prokopiev
Lithosphere. published 26 October 2012, 10.1130/L250.1
http://lithosphere.gsapubs.org/cgi/content/abstract/L250.1v1?ct=ct

Potential bias in 'updating' tree-ring chronologies using regional curve
standardisation: Re-processing 1500 years of Tornetrask density and
ring-width data

Thomas M Melvin, Hakan Grudd, and Keith R Briffa

The Holocene. published 26 October 2012, 10.1177/0959683612460791

http://hol.sagepub.com/cgi/content/abstract/0959683612460791v1?ct=ct

Annotations

Interdiscip Stud Lit Environ. 2012; 19(3): p. 609-615
http://isle.oxfordjournals.org/cgi/content/extract/19/3/609?ct=ct

Framing Emerson's "Farming": Climate Change, Peak Oil, and the Rhetoric of
Food Security in the Twenty-First Century
Andrew McMurry
Interdiscip Stud Lit Environ. 2012; 19(3): p. 548-566
http://isle.oxfordjournals.org/cgi/content/extract/19/3/548?ct=ct

Astronomy by Correspondence: A Study of the Appropriation of Science by the
Mexican Public (1927-1947)
Susana Biro
Science Communication. 2012; 34(6): p. 803-819
http://scx.sagepub.com/cgi/content/abstract/34/6/803?ct=ct
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Factors influencing the growth of radiata pine plantations in Chile
Jose Alvarez, H.L. Allen, T.J. Albaugh, J.L. Stape, B.P. Bullock, and
C. Song
Forestry. published 28 October 2012, 10.1093/forestry/cps072
http://forestry.oxfordjournals.org/cgi/content/abstract/cps072v1?ct=ct

DJ Bottjer
Geochemistry. Life in the Early Triassic ocean.
Science 19 Oct 2012 338(6105): p. 336.
http://highwire.stanford.edu/cgi/medline/pmid; 23087236

O Harvey, NP Qafoku, KJ Cantrell, G Lee, JE Amonette, and CF Brown
Geochemical Implications of gas leakage associated with Geologic
Storage of Carbon dioxide-A Qualitative Review.

Environ Sci Technol 23 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid;23092162

RA Beinart, JG Sanders, B Faure, SP Sylva, RW Lee, EL Becker, A Gartman, GW
Luther 3rd, JS Seewald, CR Fisher, and PR Girguis
Evidence for the role of endosymbionts in regional-scale habitat
partitioning by hydrothermal vent symbioses.
Proc Natl Acad Sci U S A 22 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid;23091033

Y Sun, MM Joachimski, PB Wignall, C Yan, Y Chen, H Jiang, L Wang, and X Lai
Lethally hot temperatures during the Early Triassic greenhouse.
Science 19 Oct 2012 338(6105): p. 366.
http://highwire.stanford.edu/cgi/medline/pmid; 23087244

NJ Planavsky, A Bekker, A Hofmann, JD Owens, and TW Lyons
Sulfur record of rising and falling marine oxygen and sulfate levels
during the Lomagundi event.

Proc Natl Acad Sci U S A 22 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23090989

O Harvey, NP Qafoku, KJ Cantrell, G Lee, JE Amonette, and CF Brown
Geochemical Implications of gas leakage associated with Geologic
Storage of Carbon dioxide-A Qualitative Review.

Environ Sci Technol 23 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid;23092162

KD Grevel, J Majzlan, A Benisek, E Dachs, M Steiger, AD Fortes, and B
Marler
Experimentally Determined Standard Thermodynamic Properties of
Synthetic MgS0(4)-4H(2)O (Starkeyite) and MgS0O(4)-3H(2)0O: A Revised
Internally Consistent Thermodynamic Data Set for Magnesium Sulfate
Hydrates.
Astrobiology 24 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23095098

NJ Planavsky, A Bekker, A Hofmann, JD Owens, and TW Lyons
Sulfur record of rising and falling marine oxygen and sulfate levels
during the Lomagundi event.

Proc Natl Acad Sci U S A 22 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23090989

G Nelson
Erratum.
Syst Biol 1 Dec 2012 61(6): p. 1089.
http://highwire.stanford.edu/cgi/medline/pmid; 23093637

Y Sun, MM Joachimski, PB Wignall, C Yan, Y Chen, H Jiang, L Wang, and X Lai
Lethally hot temperatures during the Early Triassic greenhouse.
Science 19 Oct 2012 338(6105): p. 366.
http://highwire.stanford.edu/cgi/medline/pmid; 23087244

NJ Planavsky, A Bekker, A Hofmann, JD Owens, and TW Lyons
Sulfur record of rising and falling marine oxygen and sulfate levels
during the Lomagundi event.

Proc Natl Acad Sci U S A 22 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23090989

PG Harnik, C Simpson, and JL Payne
Long-term differences in extinction risk among the seven forms of
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rarity.
Proc Biol Sci 24 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23097507

KA Dyl, A Bischoff, K Ziegler, ED Young, K Wimmer, and PA Bland
Early Solar System hydrothermal activity in chondritic asteroids on
1-10-year timescales.

Proc Natl Acad Sci U S A 23 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23093668

KA Dyl, A Bischoff, K Ziegler, ED Young, K Wimmer, and PA Bland
Early Solar System hydrothermal activity in chondritic asteroids on
1-10-year timescales.

Proc Natl Acad Sci U S A 23 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23093668

DJ Bottjer
Geochemistry. Life in the Early Triassic ocean.
Science 19 Oct 2012 338(6105): p. 336.
http://highwire.stanford.edu/cgi/medline/pmid; 23087236

CH Goatley and DR Bellwood
Sediment suppresses herbivory across a coral reef depth gradient.
Biol Lett 24 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23097459

IM Hlavacova and I Mulicka
High-energy liquid jet technology - risk assessment in practice.
Int J Occup Med Environ Health 19 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23086634

P Liao, S Yuan, W Xie, W Zhang, M Tong, and K Wang
Adsorption of nitrogen-heterocyclic compounds on bamboo charcoal:
Kinetics, thermodynamics, and microwave regeneration.
J Colloid Interface Sci 26 Sep 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23079040

BA Bhullar
A phylogenetic approach to ontogeny and heterochrony in the fossil
record: cranial evolution and development in anguimorphan lizards
(reptilia: squamata).
J Exp Zool B Mol Dev Evol 1 Nov 2012 318(7): p. 521.
http://highwire.stanford.edu/cgi/medline/pmid; 23081909

Y Sun, MM Joachimski, PB Wignall, C Yan, Y Chen, H Jiang, L Wang, and X Lai
Lethally hot temperatures during the Early Triassic greenhouse.
Science 19 Oct 2012 338(6105): p. 366.
http://highwire.stanford.edu/cgi/medline/pmid; 23087244

MI Hall, JM Kamilar, and EC Kirk
Eye shape and the nocturnal bottleneck of mammals.
Proc Biol Sci 24 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid;23097513

M Dornelas, AE Magurran, ST Buckland, A Chao, RL Chazdon, RK Colwell, T
Curtis, KJ Gaston, NJ Gotelli, MA Kosnik, B McGill, JL McCune, H Morlon, PJ
Mumby, L Ovreas, A Studeny, and M Vellend
Quantifying temporal change in biodiversity: challenges and
opportunities.
Proc Biol Sci 24 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid;23097514

J Lu, M Zhu, JA Long, W Zhao, TJ Senden, L Jia, and T Qiao
The earliest known stem-tetrapod from the Lower Devonian of China.
Nat Commun 23 Oct 2012 3: p. 1160.
http://highwire.stanford.edu/cgi/medline/pmid;23093197

On the origin of sellaite (MgF2)-rich deposits in Mg-poor environments
Katharina Pfaff, Sebastian Staude, and Gregor Markl
American Mineralogist. 2012; 97(11-12): p. 1987-1997
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/1987?ct=ct

LREE-redistribution among fluorapatite, monazite, and allanite at high
pressures and temperatures
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Erwin Krenn, Daniel E. Harlov, Fritz Finger, and Bernd Wunder
American Mineralogist. 2012; 97(11-12): p. 1881-1890
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/1881?ct=ct

CO2 solubility in primitive martian basalts similar to Yamato 980459, the

effect of composition on CO2 solubility of basalts, and the evolution of

the martian atmosphere
Ben D. Stanley, Douglas R. Schaub, and Marc M. Hirschmann
American Mineralogist. 2012; 97(11-12): p. 1841-1848
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/1841?ct=ct

Analyzing water contents in unexposed glass inclusions in quartz crystals
Kenneth S. Befus, James E. Gardner, and Robert W. Zinke
American Mineralogist. 2012; 97(11-12): p. 1898-1904
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/1898?ct=ct

Whelanite, Cu2Ca6[Si6017(0H)](C0O3)(0OH)3(H20)2, an (old) new mineral from
the Bawana mine, Milford, Utah
Anthony R. Kampf, Stuart J. Mills, Stefano Merlino, Marco Pasero,
Andrew M. McDonald, William B. Wray, and James R. Hindman
American Mineralogist. 2012; 97(11-12): p. 2007-2015
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/2007?ct=ct

Mineralogical variation of silica induced by Al and Na in hydrothermal

solutions
Hanae Saishu, Atsushi Okamoto, and Noriyoshi Tsuchiya
American Mineralogist. 2012; 97(11-12): p. 2060-2063
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/2060?ct=ct

Impact of Geriatric Conditions Versus Medical Diagnoses on ADL Disability
Among Nonagenarians and Centenarians
Hongmei Wu, Joseph Flaherty, Birong Dong, Guanjian Liu, Juelin Deng,
Yanling Zhang, Jinhui Wu, Guo Zeng, Xiaohui Ren, Junmei Hu, Weili Wu,
and Theodore K. Malmstrom
J Aging Health. 2012; 24(8): p. 1298-1319
http://jah.sagepub.com/cgi/content/abstract/24/8/1298?ct=ct

First-principles study of self-diffusion and viscous flow in diopside

(CaMgSi206) liquid
Ashok K. Verma and Bijaya B. Karki
American Mineralogist. 2012; 97(11-12): p. 2049-2055
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/2049?ct=ct

Memorial of Renaud Vochten, 1933-2012
Henri Dillen
American Mineralogist. 2012; 97(11-12): p. 2073-2074
http://ammin.geoscienceworld.org/cgi/content/full/97/11-12/2073?ct=ct

The atomic structure of deuterated boyleite ZnSO4{middle dot}4D20, ilesite
MnS0O4{middle dot}4D20, and bianchite ZnSO4{middle dot}6D20
Jennifer L. Anderson, Ronald C. Peterson, and Ian Swainson
American Mineralogist. 2012; 97(11-12): p. 1905-1914
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/1905?ct=ct

Mixed-layered structure formation during trans-vacant Al-rich illite

partial dehydroxylation
Victor A. Drits, Douglas K. McCarty, and Arkadiusz Derkowski
American Mineralogist. 2012; 97(11-12): p. 1922-1938
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/1922?ct=ct

Edgrewite Ca9(SiO4)4F2-hydroxyledgrewite Ca9(SiO4)4(0OH)2, a new series of
calcium humite-group minerals from altered xenoliths in the ignimbrite of
Upper Chegem caldera, Northern Caucasus, Kabardino-Balkaria, Russia
Evgeny V. Galuskin, Biljana Lazic, Thomas Armbruster, Irina O.
Galuskina, Nikolai N. Pertsev, Viktor M. Gazeev, Roman Wlodyka, Mateusz
Dulski, Piotr Dzierzanowski, Aleksandr E. Zadov, and Leonid S.
Dubrovinsky
American Mineralogist. 2012; 97(11-12): p. 1998-2006
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/1998?ct=ct

Oxy-chromium-dravite, NaCr3(Cr4Mg2)(Si6018)(B0O3)3(0H)30, a new mineral
species of the tourmaline supergroup

Ferdinando Bosi, Leonid Reznitskii, and Henrik Skogby

American Mineralogist. 2012; 97(11-12): p. 2024-2030
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http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/2024?ct=ct

Nomenclature of the amphibole supergroup
Frank C. Hawthorne, Roberta Oberti, George E. Harlow, Walter V.
Maresch, Robert F. Martin, John C. Schumacher, and Mark D. Welch
American Mineralogist. 2012; 97(11-12): p. 2031-2048
http://ammin.geoscienceworld.org/cgi/content/abstract/97/11-12/2031?ct=ct

The Hiring Fairs of Northern England, 1890-1930: A Regional Analysis of
Commercial and Social Networking in Agriculture
S. A. Caunce
Past and Present. 2012; 217(1): p. 213-246
http://past.oxfordjournals.org/cgi/content/full/217/1/213?ct=ct

Astronomically calibrated 40Ar/39Ar age for the Toba supereruption and
global synchronization of late Quaternary records
Michael Storey, Richard G. Roberts, and Mokhtar Saidin
PNAS. published 29 October 2012, 10.1073/pnas.1208178109 Open Access
http://www.pnas.org/cgi/content/abstract/1208178109v1?ct=ct

Late Cretaceous restructuring of terrestrial communities facilitated the
end-Cretaceous mass extinction in North America
Jonathan S. Mitchell, Peter D. Roopnarine, and Kenneth D. Angielczyk
PNAS. published 29 October 2012, 10.1073/pnas.1202196109
http://www.pnas.org/cgi/content/abstract/1202196109v1?ct=ct

Indian Ocean warming modulates Pacific climate change
Jing-Jia Luo, Wataru Sasaki, and Yukio Masumoto
PNAS. published 29 October 2012, 10.1073/pnas.1210239109 Open Access
http://www.pnas.org/cgi/content/abstract/1210239109v1?ct=ct

A Newly Discovered Swarm of Shear-Zone-Hosted Bi-As-Fe-Mg-P-Rich Aplites
and Pegmatites in the Hagendorf-Pleystein Pegmatite Province, Southeastern
Germany: A Step Closer to the Metamorphic Root of Pegmatites

Harald G. Dill, Radek Skoda, Berthold Weber, Zsolt A. Berner, Axel

Muller, and Ronald J. Bakker

Can Mineral. 2012; 50(4): p. 943-974

http://www.canmin.org/cgi/content/abstract/50/4/943?ct=ct

GEOCHEMISTRY AND EVOLUTION OF MICAS IN THE BARROSO-ALVAO PEGMATITE FIELD,
NORTHERN PORTUGAL
Tania MARTINS, Encarnacion RODA-ROBLES, Alexandre LIMA, and Philippe de
Parseval
Can Mineral. 2012; 50(4): p. 1117-1129
http://www.canmin.org/cgi/content/abstract/50/4/1117?ct=ct

Pseudomorphs of Low Microcline After Adularia Fourlings from the Alto Da
Cabeca (Boqueirao) and Morro Redondo Pegmatites, Brazil
Vladimir Bermanec, Marija Horvat, Zeljka Zigovecki GOBAC, Vladimir
Zebec, Ricardo Scholz, Radek Skoda, Reinhard Wegner, Sandra de Brito
Barreto, and Istvan Dodony
Can Mineral. 2012; 50(4): p. 975-987
http://www.canmin.org/cgi/content/abstract/50/4/975?ct=ct

Contrasting Origins of the Mixed (NYF + LCT) Signature in Granitic

Pegmatites, with Examples from the Moldanubian Zone, Czech Republic
Milan Novak, Radek Skoda, Petr Gadas, Lukas Krmicek, and Petr Cerny
Can Mineral. 2012; 50(4): p. 1077-1094
http://www.canmin.org/cgi/content/abstract/50/4/1077?ct=ct

Internal Evolution of Miarolitic Granitic Pegmatites at the Little Three
Mine, Ramona, California, USA
David London, George B. Morgan, VI, Kerry A. Paul, and Brandon M.
Guttery
Can Mineral. 2012; 50(4): p. 1025-1054
http://www.canmin.org/cgi/content/abstract/50/4/1025?ct=ct

Evolution of the Cinovec (zinnwald) Granite Cupola, Czech Republic:
Composition of Feldspars and Micas, a Clue to the Origin of W, sn
Mineralization

Zdenek Johan, Ladislav Strnad, and Vera Johan

Can Mineral. 2012; 50(4): p. 1131-1148

http://www.canmin.org/cgi/content/abstract/50/4/1131?ct=ct
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The El Muerto "NYF" Granitic Pegmatite, Oaxaca, Mexico, and Its Striking
Enrichment In Allanite-(Ce) and Monazite-(Ce)
Rosa-Maria Prol-Ledesma, Joan Carles Melgarejo, and Robert F. Martin
Can Mineral. 2012; 50(4): p. 1055-1076
http://www.canmin.org/cgi/content/abstract/50/4/1055?ct=ct

'as if the waters had but newly retired from the face of the earth': The
Flood in Victorian Fiction
Darryl Jones
Literature and Theology. published 30 October 2012,
10.1093/litthe/frs051
http://litthe.oxfordjournals.org/cgi/content/abstract/frs051v1?ct=ct

Advances in carbonate exploration and reservoir analysis
J. Garland, J. Neilson, S. E. Laubach, and K. J. Whidden
Geological Society, London, Special Publications. published 30 October
2012, 10.1144/SP370.15
http://sp.lyellcollection.org/cgi/content/abstract/SP370.15v1?ct=ct

Vulnerability of the Paper Nautilus (Argonauta nodosa) Shell to a

Climate-Change Ocean: Potential for Extinction by Dissolution
Kennedy Wolfe, Abigail M. Smith, Patrick Trimby, and Maria Byrne
Biol. Bull. 2012; 223(2): p. 236-244
http://www.biolbull.org/cgi/content/abstract/223/2/236?ct=ct

PG Harnik, C Simpson, and JL Payne
Long-term differences in extinction risk among the seven forms of
rarity.
Proc Biol Sci 24 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23097507

E Gasperikova, SS Hubbard, DB Watson, GS Baker, JE Peterson, MB Kowalsky, M
Smith, and S Brooks
Long-term electrical resistivity monitoring of recharge-induced
contaminant plume behavior.
J Contam Hydrol 4 Oct 2012 142-143C: p. 33.
http://highwire.stanford.edu/cgi/medline/pmid;23103519

K Yanagawa, Y Morono, D de Beer, M Haeckel, M Sunamura, T Futagami, T
Hoshino, T Terada, KI Nakamura, T Urabe, G Rehder, A Boetius, and F Inagaki
Metabolically active microbial communities in marine sediment under
high-CO(2) and low-pH extremes.
ISME ] 25 Oct 2012.
http://highwire.stanford.edu/cgi/medline/pmid; 23096400

JR Brown, TI Brox, SJ Vogt, JD Seymour, ML Skidmore, and SL Codd
Magnetic resonance diffusion and relaxation characterization of water
in the unfrozen vein network in polycrystalline ice and its response
to microbial metabolic products.

J Magn Reson 4 Oct 2012 225C: p. 17.
http://highwire.stanford.edu/cgi/medline/pmid; 23099629

Timing and Rates of Flysch Sedimentation In the Stanley Group, Ouachita
Mountains, Oklahoma and Arkansas, U.S.A.: Constraints from U-Pb Zircon Ages
of Subaqueous Ash-Flow Tuffs
Barry J. Shaulis, Thomas J. Lapen, John F. Casey, and Douglas R. Reid
Journal of Sedimentary Research. 2012; 82(11): p. 833-840
http://jsedres.sepmonline.org/cgi/content/abstract/82/11/833?ct=ct

Crustal Differentiation Processes at Krakatau Volcano, Indonesia
Mairi F. Gardner, Valentin R. Troll, John A. Gamble, Ralf Gertisser,
Garret L. Hart, Rob M. Ellam, Chris Harris, and John A. Wolff
J. Petrology. published 31 October 2012, 10.1093/petrology/egs066
http://petrology.oxfordjournals.org/cgi/content/abstract/egs066v1?ct=ct

Innovative solution for the pump impeller shaft sealing
Veselin B Batalovic
Proceedings of the Institution of Mechanical Engineers, Part E: Journal
of Process Mechanical Engineering. 2012; 226(4): p. 263-271
http://pie.sagepub.com/cgi/content/abstract/226/4/263?ct=ct

Low rates of bedrock outcrop erosion in the central Appalachian Mountains

inferred from in situ 10Be
Eric W. Portenga, Paul R. Bierman, Donna M. Rizzo, and Dylan H. Rood
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Geological Society of America Bulletin. published 31 October 2012,
10.1130/B30559.1
http://gsabulletin.gsapubs.org/cgi/content/abstract/B30559.1v1?ct=ct

Submarine slope processes in rift-margin basins, Miocene Suez Rift, Egypt
Lorna J. Strachan, Frank Rarity, Robert L. Gawthorpe, Paul Wilson, Ian
Sharp, and Dave Hodgetts
Geological Society of America Bulletin. published 31 October 2012,
10.1130/B30665.1
http://gsabulletin.gsapubs.org/cgi/content/abstract/B30665.1v1?ct=ct

Tourmaline as a prospecting guide for the porphyry-style deposits
Ivan A. Baksheev, Vsevolod Yu Prokof'ev, Georgii P. Zaraisky, Andrey F.
Chitalin, Vasilii O. Yapaskurt, Yuri N. Nikolaev, Petr L. Tikhomirov,
Ekaterina V. Nagornaya, Lubov' I. Rogacheva, Nina V. Gorelikova, and
Oleg V. Kononov
European Journal of Mineralogy. 2012; 24(6): p. 957-979
http://eurjmin.geoscienceworld.org/cgi/content/abstract/24/6/957?ct=ct

Linzhiite, FeSi2, a redefined and revalidated new mineral species from
Luobusha, Tibet, China
Guowu Li, Wenji Bai, Nicheng Shi, Qinsong Fang, Ming Xiong, Jingsui
Yang, Zhesheng Ma, and He Rong
European Journal of Mineralogy. 2012; 24(6): p. 1047-1052
http://eurjmin.geoscienceworld.org/cgi/content/abstract/24/6/1047?ct=ct

Hydrothermally altered mudrock of the Cinera-Matallana coal basin,
Cantabrian Zone, northern Spain
Kai H. Frings and Laurence N. Warr
European Journal of Mineralogy. 2012; 24(6): p. 1017-1029
http://eurjmin.geoscienceworld.org/cgi/content/abstract/24/6/1017?ct=ct

Clinopyroxene-rutile phyllonites from the East Tenda Shear Zone (Alpine
Corsica, France): pressure-temperature-time constraints to the Alpine
reworking of Variscan Corsica
Matteo Maggi, Federico Rossetti, Fernando Corfu, Thomas Theye, Torgeir
B. Andersen, and Claudio Faccenna
Journal of the Geological Society. 2012; 169(6): p. 723-732
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/723?ct=ct

Seismic interpretation and attribute analysis of the Herodotus and the
Levantine Basin, offshore Cyprus and Lebanon
C. Skiple, E. Anderson, and J. Furstenau
Petroleum Geoscience. 2012; 18(4): p. 433-442
http://pg.lyellcollection.org/cgi/content/abstract/18/4/433?ct=ct

Genealogy and Demographic History of a Widespread Amphibian throughout
Indochina
Christopher Blair, Christina M. Davy, Andre Ngo, Nikolai L. Orlov,
Hai-tao Shi, Shun-qing Lu, Lan Gao, Ding-qi Rao, and Robert w. Murphy
J. Hered. published 1 November 2012, 10.1093/jhered/ess079
http://jhered.oxfordjournals.org/cgi/content/abstract/ess079v1?ct=ct

Overview of the Palaeozoic-Neogene evolution of Neotethys in the Eastern
Mediterranean region (southern Turkey, Cyprus, Syria)
Alastair H. F. Robertson, Osman Parlak, and Timur Ustaomer
Petroleum Geoscience. 2012; 18(4): p. 381-404
http://pg.lyellcollection.org/cgi/content/abstract/18/4/381?ct=ct

The importance of the degree of cataclasis in shear bands for fluid flow in
porous sandstone, Provence, France
Gregory Ballas, Roger Soliva, Jean-Pierre Sizun, Antonio Benedicto,
Thibault Cavailhes, and Suzanne Raynaud
AAPG Bulletin. 2012; 96(11): p. 2167-2186
http://aapgbull.geoscienceworld.org/cgi/content/abstract/96/11/2167?ct=ct

A database approach for constraining stochastic simulations of the
sedimentary heterogeneity of fluvial reservoirs
Luca Colombera, Fabrizio Felletti, Nigel P. Mountney, and William D.
McCaffrey
AAPG Bulletin. 2012; 96(11): p. 2143-2166
http://aapgbull.geoscienceworld.org/cgi/content/abstract/96/11/2143?ct=ct

Geographic information system-based fuzzy-logic analysis for petroleum
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exploration with a case study of northern South America
Lisa Bingham, Raul Zurita-Milla, and Alejandro Escalona
AAPG Bulletin. 2012; 96(11): p. 2121-2142
http://aapgbull.geoscienceworld.org/cgi/content/abstract/96/11/2121?ct=ct

Organic geochemical characteristics and interpreted depositional

environment of the Khatatba Formation, northern Western Desert, Egypt
Mohamed Ragab Shalaby, Mohammed Hail Hakimi, and Wan Hasiah Abdullah
AAPG Bulletin. 2012; 96(11): p. 2019-2036
http://aapgbull.geoscienceworld.org/cgi/content/abstract/96/11/2019?ct=ct

Crescent-like large-scale structures in the external zones of the western
Gibraltar Arc (Betic-Rif orogenic wedge)
Ana Crespo-Blanc, J. C. Balanya, I. Exposito, M. Lujan, and E. Suades
Journal of the Geological Society. 2012; 169(6): p. 667-679
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/667?ct=ct

Interplay of proximal and distal sources in Devonian-Carboniferous
sandstones of the Clair Basin, west of Shetland, revealed by detrital
zircon U-Pb ages
A. S. Schmidt, A. C. Morton, G. J. Nichols, and C. M. Fanning
Journal of the Geological Society. 2012; 169(6): p. 691-702
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/691?ct=ct

Comparison of modern and geological observations of dynamic support from
mantle convection
Stephen M. Jones, Bryan Lovell, and Alistair G. Crosby
Journal of the Geological Society. 2012; 169(6): p. 745-758
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/745?ct=ct

Synkinematic emplacement of Lassiter Coast Intrusive Suite plutons during
the Palmer Land Event: evidence for mid-Cretaceous sinistral transpression
at the Beaumont Glacier in eastern Palmer Land

Alan P. M. Vaughan, Craig Storey, Simon P. Kelley, Tiffany L. Barry,

and Michael L. Curtis

Journal of the Geological Society. 2012; 169(6): p. 759-771

http://jgs.lyellcollection.org/cgi/content/abstract/169/6/759?ct=ct

Faulting in Banks Peninsula: tectonic setting and structural controls for
late Miocene intraplate volcanism, New Zealand
Uwe Ring and Sam Hampton
Journal of the Geological Society. 2012; 169(6): p. 773-785
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/773?ct=ct

U-Pb detrital zircon analysis of the lower allochthon of NW Iberia: age
constraints, provenance and links with the Variscan mobile belt and
Gondwanan cratons
Ruben Diez Fernandez, Jose R. Martinez Catalan, Ricardo Arenas, Jacobo
Abati, Axel Gerdes, and Javier Fernandez-Suarez
Journal of the Geological Society. 2012; 169(6): p. 655-665
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/655?ct=ct

The influence of fracture cements in tight Paleogene saline lacustrine
carbonate reservoirs, western Qaidam Basin, northwest China
Lianbo Zeng, Xiaomei Tang, Tiecheng Wang, and Lei Gong
AAPG Bulletin. 2012; 96(11): p. 2003-2017
http://aapgbull.geoscienceworld.org/cgi/content/abstract/96/11/2003?ct=ct

Cretaceous sequence of deformation in the SE Zagros fold-thrust belt
Mohammad M. Farahpour and Khaled Hessami
Journal of the Geological Society. 2012; 169(6): p. 733-743
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/733?ct=ct

The development of the Nile drainage system: integration of onshore and
offshore evidence
Duncan S. Macgregor
Petroleum Geoscience. 2012; 18(4): p. 417-431
http://pg.lyelicollection.org/cgi/content/abstract/18/4/417?ct=ct

New evidence concerning the thermal history of Devonian and Carboniferous
rocks in the South Portuguese Zone

Paulo Fernandes, Jennifer A. Musgrave, Geoff Clayton, Zelia Pereira,

Jose Tomas Oliveira, Robbie Goodhue, and Bruno Rodrigues

Journal of the Geological Society. 2012; 169(6): p. 647-654
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http://jgs.lyellcollection.org/cgi/content/abstract/169/6/647?ct=ct

Sea level and vertical motion of continents from dynamic earth models since
the Late Cretaceous
Sonja Spasojevic and Michael Gurnis
AAPG Bulletin. 2012; 96(11): p. 2037-2064
http://aapgbull.geoscienceworld.org/cgi/content/abstract/96/11/2037?ct=ct

Crustal evolution of the South Mayo Trough, western Ireland, based on U-Pb
ages and Hf-O isotopes in detrital zircons
Q.-Z.Yin, J. Wimpenny, D. L. Tollstrup, M. Mange, J. F. Dewey, Q.
Zhou, X.-H. Li, F.-Y. Wu, Q.-L. Li, Y. Liu, and G.-Q. Tang
Journal of the Geological Society. 2012; 169(6): p. 681-689
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/681?ct=ct

Chemical compaction of mudrocks in the presence of overpressure
N. R. Goulty, A. M. Ramdhan, and S. J. Jones
Petroleum Geoscience. 2012; 18(4): p. 471-479
http://pg.lyellcollection.org/cgi/content/abstract/18/4/471?ct=ct

Large-scale magmatic pulses drive plant ecosystem dynamics
David W. Jolley, Simon R. Passey, Malcolm Hole, and John Millett
Journal of the Geological Society. 2012; 169(6): p. 703-711
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/703?ct=ct

New high-precision U-Pb dates from western European Carboniferous tuffs;
implications for time scale calibration, the periodicity of late
Carboniferous cycles and stratigraphical correlation
Michael A. Pointon, David M. Chew, Maria Ovtcharova, George D.
Sevastopulo, and Quentin G. Crowley
Journal of the Geological Society. 2012; 169(6): p. 713-721
http://jgs.lyellcollection.org/cgi/content/abstract/169/6/713?ct=ct

Off-shelf sedimentary record of recurring global sea-level changes during
the Plio-Pleistocene: evidence from the cyclic fills of exhumed slope
systems in central Italy

C. Celma and G. Cantalamessa

Journal of the Geological Society. 2012; 169(6): p. 643-646

http://jgs.lyellcollection.org/cgi/content/abstract/169/6/643?ct=ct

Tectonostratigraphic evolution of the Jurassic extensional basins of the
eastern southern Alps and Adriatic foreland based on an integrated study of
surface and subsurface data
Daniele Masetti, Roberto Fantoni, Roberta Romano, Dario Sartorio, and
Enrico Trevisani
AAPG Bulletin. 2012; 96(11): p. 2065-2089
http://aapgbull.geoscienceworld.org/cgi/content/abstract/96/11/2065?ct=ct

EARTH PAGES

Short fuse on clathrate bomb?
Posted on October 31, 2012 by Steve Drury | Leave a comment

Gas hydrate (methane clathrate) block embedded in seabed sediment (Photo credit: Wikipedia)

The biggest tsunami to affect inhabitants of Britain, mentioned in the earlier post Landslides and multiple dangers, emanated from the
Storegga Slide in the northern North Sea west of Norway. That submarine debris flow was probably launched by gas hydrates beneath
the sea bed breaking down to release methane thereby destabilising soft sediments on the continental slope. Similar slides were
implicated in breaking Europe-America communications in the 20th century, such as the Grand Banks Slide of 1929 that severed
submarine cables up to 600 km from the source of the slide. Even now, much Internet traffic is carried across oceans along optic-fibre
cables, breakages disrupting and slowing services. A more mysterious facet of clathrate breakdown is its possible implication in
unexplained and sudden losses of ships. When gas escapes to the surface, the net density of seawater decreases, the more so as the
proportion of bubbles increases. Ship design and cargo loading rests on an assumed water density range from fresh to salt water and for
different temperatures at high and low latitudes.

Gulf stream map (credit: Wikipedia)

The Atlantic seaboard of the USA hosts some of the best-studied accumulations of clathrates in the top 100-300 m of seabed sediments.
Since their discovery these ‘cage complexes’ of mainly methane and carbon dioxide trapped within molecules of water ice have been
studied in detail. Importantly, the temperatures at which they form and the range over which they remain stable depend on pressure
and therefore depth below the sea surface. At atmospheric pressure solid methane hydrate is unstable at any likely temperature and
requires -20°C to form at a pressure equivalent to 200 m water depth. Yet is stable at temperatures up to 10°C 500 m down and 20°C
at a depth of 2 km. Modern sea water cools to around 0°C at depths greater than 1.5 km, so gas hydrates can form virtually anywhere
that there is a source of methane or CO2 in seafloor sediment. In the sediments temperature increases sharply with depth beneath the
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seabed due to geothermal heat flow thereby limiting the clathrate stability zone to the top few hundred metres.

Two factors may lead to clathrate instability: falling sea level and sea-floor pressure or rising sea-floor temperature. Many gas-hydrate
deposits, especially on the continental shelf and continental edge are likely to be close to their stability limits, hence the worries about
destabilisation should global warming penetrate through the water column. The western North Atlantic is an area of especial concern
because the Gulf Stream flows northward from the Caribbean to pass close to the US seaboard off the Carolinas: that massive flow of
tropical warm water has been increasing during the last 5 thousand years so that its thermal effects are shifting westwards.

Geophysicists Benjamin Phrampus and Matthew Hornbach of the Southern Methodist University in Dallas, Texas have used thermal
modelling to predict that gas-hydrate instability is imminent across 10 thousand square kilometres of the Caroline Rise (Phrampus, B.J.
& Hornbach, M.J. 2012. Recent changes to the Gulf Stream causing widespread gas hydrate destabilization. Nature, v. 490, p. 527-530).
As a test they analysed two seismic reflection profiles across the Carolina Rise, seeking anomalies known as bottom-simulating reflectors
that signify free gas in the sediments. These are expected at the base of the gas-hydrate zone and their presence helps assess sediment
temperature. At depths less than 1 km the base of the gas-hydrates modelled from the present temperature profile through the
overlying seawater lies significantly above the base’s signature on seismic lines. The deeper levels probably formed under cooler
conditions than now - probably eight degrees cooler - and may be unstable. If that is correct, the Caroline Rise area seems set to
release around 2.5 Gt of methane to add to atmospheric greenhouse warming. The Storegga Slide also lies close to the northern track of
the Gulf-Stream - North Atlantic Drift...

Related articles

Gulf Stream Shift Linked to Methane Gas Escaping from Seabeds Scientific American

Seismic signs of escaping methane under the sea (nature.com)

Remember the panic over methane seeping out of the Arctic seabed in 2009? Never mind. (wattsupwiththat.com)
Mienert, J. 2012. Signs of instability. Nature, v. 490, p. 491-492.

Scientists uncover diversion of Gulf Stream path in late 2011; Warmer waters flowed to shelfbreak south of New England
(sciencedaily.com)

— Leave a comment

Posted in Environmental geology and geohazards
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Una parodia della giustizia?

Posted on October 23, 2012 by Steve Drury | 1 Comment

Damage caused by the L’ Aquila earthquake of 6 April 2009. (credit: Reuters)

Lying above a destructive plate margin, albeit a small one, Italy is prone to earthquakes. Seismometers detect a great many of low
magnitude that no one notices and that do no obvious damage to buildings. From 2006 to autumn 2008 the Abruzzo region on the
eastern flank of the Appenine mountains of central Italy experienced a background of one low-magnitude tremor every day
(Papadopoulos, G.A. et al. 2010. Strong foreshock signal preceding the L'Aquila (Italy) earthquake (Mw 6.3) of 6 April 2009. Natural
Hazards and Earth System Sciences, v. 10, p. 19-24). In the following 6 months the rate more than doubled but the epicentres
continued to be almost randomly situated. Things changed dramatically in the 10 days following 27 March 2009: the pace increased to
twenty times the normal ‘background’ and epicentres clustered directly beneath the regional capital L’ Aquila (population 73 thousand)
close to a known fault line. At 3.32 am on 6 April 2009 the Paganica fault failed less than 10 km below L’ Aquila, directing most of the
Magnitude 6.3 energy at the town. This was the deadliest earthquake in Italy for three decades; 308 people died 1500 were injured and
40 thousand found themselves homeless. Silvio Berlusconi, not a man to flinch from controversy, commented on German TV about the
homeless, ‘Of course, their current lodgings are a bit temporary. But they should see it like a weekend of camping’.

Former Italian President Silvio Berlusconi (credit: Wikipedia)

L" Aquila has a dismal history of seismic damage, having been devastated before: 7 times since the 14th century. Having grown on a
foundation of lake-bed sediments, notorious for amplifying ground movements, the city was clearly in a high-risk status in much the
same manner as Mexico City. Shaken several times before and built with no regard to seismicity, much of L’ Aquila’s centuries-old
building stock was incapable of resisting the event of 6 April 2009: up to 11 thousand building were damaged, some collapsing
completely.

Not only was the earthquake preceded by an increasing pace of foreshocks, but many local people reported strange ‘earth lights’ during
the months beforehand (Fidani, C. The earthquake lights (EQL) of the 6 April 2009 Aquila earthquake, in Central Italy.Natural Hazards
and Earth System Sciences, v. 10, p. 967-978). In fact, so many sightings were made that plans have been outlined for a CCTV
monitoring network in rural areas.

So, this disaster was not short of signs that all was not well in Abruzzo, in a seismic sense: historical precedent; poor urban siting;
foreshocks and oddities that have come to be associated with impending energy release. But was this litany sufficient to predict the
place, date, and magnitude of what was coming? Plate tectonics, local structural geology and worldwide seismicity allow geophysicists to
assess risk from earthquakes in the same way as hydrologists can outline flood-prone areas: literally on flood plains. Yet there are few if
any records of a devastating earthquake having been predicted anywhere with sufficient accuracy to allow evacuation and mitigation of
death and injury. That is despite the fact that teams of seismologists in the western US, Japan, Italy and several other well-off countries
continually monitor seismic events even with a power many orders of magnitude less than those which kill or injure. Such bodies are
faced with a dreadful choice in the face of evidence like that summarised above: warn tens of thousands to evacuate, organise such an
exodus in a few days and prepare accommodation for them, or advise that similar seismic escalations rarely lead to massive damage
with an estimate of the probability of risk. Both choices are guesswork for there are no rigorous equations that spell ‘doom’ or ‘all clear’
from such data. Earthquakes are not rainstorms or hurricanes, as 250 thousand dead people on the shores of the Indian Ocean bear
grim witness.

Despite broad knowledge of the deep uncertainty associated with earthquakes and volcanic eruptions — no longer privy to specialist

scientists these days, even in the least developed parts of the world - the Italian authorities saw fit to prosecute six earth scientists and
a public official for multiple manslaughter. Because they provided “inaccurate, incomplete and contradictory” information about what
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might have been the aftermath of tremors felt ahead of 6 April 2009 earthquake, a regional court sentenced all of them to six years in
prison — two years more than even the prosecution demanded - and they are to pay the equivalent of £6.7 million in compensation. This
was not a jury verdict, but the decision of a single judge, Marco Billi. No scientist, even one poring over data from the Large Hadron
Collider in search of the Higgs boson, would every claim that what they report is perfectly accurate, complete and incontrovertible. The
L’Aquila Seven never said they were certain that no earthquake would ensue, and the city’s people were well aware of what risk they
faced in much the same way that Neapolitans living on the slopes of Vesuvius know that one day they may be incinerated.

This is a travesty of justice so bizarre that one must look to the famous adage of Roman Law: qui bono? Certainly not the victims and
their mourners, and definitely not science because any sensible Italian geophysicist will in future simply play dumb. There is already a
huge world wide outcry, not just from outraged scientists.

Added 25 October 2012: The 12 October issue of Science carried a lengthy summary of proceedings early in the trial (Cartlidge, E. 2012.
Aftershocks in the courtroom. Science, v. 338, p. 185-188). Read Nature's editorial on the L’ Aquila verdict here and further comment.

Related articles

Scientists convicted of manslaughter for failing to warn of earthquake (guardian.co.uk)
Earthquake Experts Condemn ‘Appalling’ Italy Manslaughter Verdict (livescience.com)
Italy orders jail terms for 7 who didn’t warn of deadly earthquake (ndtv.com)

Sent to Jail for not being a Charlatan (seismo.berkeley.edu)
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New twist on lunar origin

Posted on October 22, 2012 by Steve Drury | Leave a comment

Artistic impression of the moon-forming giant impact. (credit: Wikipedia)

Although a few would-be space faring countries have ambitions, a post-Apollo crewed mission to the Moon is unlikely for quite a while.
Yet moon-struck curiosity goes on: currently there is a surge in re-examining the lunar samples brought back more than 40 years ago.
The Lunar Sample Laboratory Facility in Houston holds about a third of a ton of rock and regolith. I suppose part of the reason why lunar
rocks are being re-analysed - in fact some for the first time - is because new or improved methods are available, but frustration among
a growing community of planetary geochemists having little more than meteorites to peer at probably plays a role as well. Since
Hartman and Davis first suggested it, the giant impact theory for the Moon’s origin has dominated geochemical ideas. Most tangible is
that of a magma ocean, floated plagioclase crystals from its fractional crystallisation probably having formed the glaring white lunar
highlands composed of anorthosite. More subtle are ideas about what happened to the Mars-sized planet that did the damage to Earth
and flung vaporised rock into orbit to accrete into the new Moon, and the effects of the stupendous energy on the geochemistry of all
three bodies. Directed at all that is new research on isotopes of zinc (Paniello, R.C. et al. 2012. Zinc isotope evidence for the origin of
the Moon. Nature, v. 490, p. 376-379).

The focus on zinc is because it is easily vaporised compared with more refractory materials, such as calcium an titanium, and as well as
being ‘volatile’ it has five naturally occurring isotopes with relative atomic masses of 64 (the most abundant), 66, 67, 68 and 70. In
general, isotopes of an element behave in slightly different ways during geological and cosmological processes, which changes their
proportions in the products; a process known as ‘mass-fractionation’. Paniello and colleagues from Washington University, Missouri and
the Scripps Institution of Oceanography, California USA found that Moon rocks are enriched in the heavier isotopes of zinc yet depleted
in total zinc compared with terrestrial rocks and meteorites supposed to have come from Mars. Unlike those two planets the Moon’s zinc
deviates from its abundance relative to other elements recorded by chondritic meteorites. This zinc depletion tallies with volatile loss
from incandescent vapour blurted from the colliding planets. But it doesn’t help with the detailed predictions from the giant-impact
model. A variety of scenarios suggest that the Moon should be made from remnants of the inbound impactor’'s mantle, yet studies of
other elements’ isotopes indicate that the Moon is rather Earth-like. But not those of zinc, so it looks like they have to be explained by a
complete rethink of the whole hypothesis (Elliott, T. 2012. Galvanized lunacy. Nature, v. 490, p. 346-7).

Related articles

How The Moon Was Born (phys.org)

Isotopic Evidence of the Moon'’s Violent Origins (universetoday.com)

— Leave a comment
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The shuffling poles

Posted on October 11, 2012 by Steve Drury | Leave a comment

The mechanical disconnection of the lithosphere from the Earth’s deep mantle by a more ductile zone in the upper mantle - the
asthenosphere - suggests that the lithosphere might move independently. If that were the case then points on the surface would shift
relative to the axis of rotation and the magnetic poles, irrespective of plate tectonics. So it makes sense to speak of absolute and
relative motions of tectonic plates. The second relates to plates’ motions relative to each other and to the ancient position of the
magnetic poles, assumed to be reasonably close to that of the past pole of rotation, yet measurable from the direction of
palaeomagnetism retained in rocks on this or that tectonic plate. Plotting palaeomagnetic pole positions through time for each tectonic
plate gives the impression that the poles have wandered. Such apparent polar wandering has long been a key element in judging ancient
plate motions. Absolute plate motion judges the direction and speed of plates relative to supposedly fixed mantle plumes beneath
volcanic hot spots, the classic case being Hawaii, over which the Pacific Plate has moved to leave a chain of extinct volcanoes that
become progressively older to the west. But it turns out that between about 80 to 50 Ma there are some gross misfits using the hot-spot
frame of reference. An example is the 60° bend of the Hawaiian chain to become the Emperor seamount chain that some have ascribed
to hot spots shifting (see http://earth-pages.co.uk/2009/05/01/the-great-bend-of-the-pacific-ocean-floor/).

Age of Pacific Ocean floor, showing the Hawaii-Emperor seamount chain in black. (credit: Wikipedia)
Ideas have shifted dramatically since it became clear that hot spots can shift, and there has been an attempt to estimate their actual
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motions (Doubrovine, P.V. et al. 2012. Absolute plate motions in a reference frame defined by moving hot spots in the Pacific, Atlantic,
and Indian oceans. Journal of Geophysics Research: Solid Earth, v. 117, B09101, doi:10.1029/2011JB009072). It is early days for the
revised view of absolute motion of the lithosphere and estimates go back only 120 Ma. However, one outcome has been a realistic
examination of whether the positions of the poles have shifted through time; a possibility that is hidden in apparent polar wander paths.
Since the mid-Cretaceous it seems that a slow and hesitant, but significant polar shuffle has taken place, varying between 0.1 and 1.0°
Ma-1, starting in one direction and then the movement retraced its steps to achieve the current proximity of magnetic poles to the poles
of rotation.

Related articles

Shell Game: Earth’s Wandering Outer Layers Mystify (livescience.com)

No absolutes: How shifting plates completely remake the Earth (arstechnica.com)
— Leave a comment
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Landslides and multiple dangers

Posted on October 10, 2012 by Steve Drury | Leave a comment

A landslide in Guerrero, Mexico in August, 1989. (credit: Wikipedia)

Just as modern humans were establishing a permanent foothold in Britain and engaging in the transition to settled farming and livestock
husbandry disaster struck some of the most attractive Mesolithic real estate. Around 8 000 years ago the east coast of Scotland, from
the Shetland Isles to the Firth of Forth, was struck by a tsunami as big as that affecting the north eastern island of Honshu in the Japan
archipelago in 2011. It washed over low lying islands of Shetland and Orkney and roiled up the great inlets or firths of eastern mainland
Scotland to leave thick sand deposits containing carcases of whales and other large sea mammals. At that time, Britain was joined to the
rest of Europe by marshy lowlands linking East Anglia and the Netherlands dubbed ‘Doggerland’ at the southern end of a huge gulf that
became the North Sea. Final sea level rise removed that initial gateway to Britain, so we cannot judge what damage the tsunami
wrought, but tools and animal bones dredged from the area show that it was full of game and people. A disaster, but not one linked to
seismicity. The driving force has been recognised in a series of submarine scars off the west coast of Norway that withness massive slides
of sediment on the sea bed area known as Storegga. Similar scars around the Hawaiian Islands and those making up the Azores and
Canaries in the mid Atlantic bear witness to many large slippage events, on the sea bed and from the islands themselves. Recognising
signs of past tsunami damage in coastal areas worldwide reveals plenty of cases triggered by landslides rather than earthquakes.

The March 2011 Sendai tsunami and those which ravaged lands around the Indian Ocean in late 2004 formed because of vertical
movements on major faults that dropped or shoved up the oceanic crust itself. Yet any sudden change in the shape of the sea floor will
displace all the ocean water above, the difference from seismic tsunamis lies in the energy source: instead of tectonic plate forces,
gravitational potential energy is released by slumps and slides. That may happen because of erosion producing unstable steep slopes,
build up of sedimentary piles, large outpourings of lavas or slopes being destabilised by minor earthquakes or release of gases from the
sediments themselves. The Mesolithic submarine slide at Storegga may have been set in motion by massive release of methane from
gas-hydrate deposits, and such is the extent of scarring of the sea floor there that it must have happened before and may do so again.

Copper engraving showing the 1755 Lisbon tsunami overwhelming ships in the harbor. (credit: Wikipedia)

Realisation of the potential for tsunamis to be triggered by submarine and coastal and slides has spurred bathymetric studies in a
number of likely areas, including the Gorringe Bank that lies on the Atlantic floor just west of the Iberian Peninsula. It is tectonic in origin
but has a thick veneer of sediment brought by Iberian river systems. On its northern flank is a 35 km long scar of a slip that moved 80
km3 of sediment (Lo Iacono, C. And 11 others 2012. Large, deepwater slope failures: implications for landslide generated tsunamis.
Geology, v. 40, p. 931-934). The Spanish-British-Italian group estimate that the slip would have generated a 15 m tsunami most likely
to have affected the Iberian coast south of Lisbon. Conditions for slides of si,ilar magnitude still exist on the Gorringe Bank. One unstable
system ripe for collapse is present far out in the Atlantic on the south-east coast of the island of Picos in the Azores (Hildenbrand, A. et
al. 2012. Large-sale active slump on the southeast flan of Picos Island, Azores. Geology, v. 40, p. 939-942). This is in a coastal area
where repeated volcanism has piled up lavas on the flanks of the island’s main volcanic edifice. Failure has already started, with a
number of prominent arcuate scars having developed. The Picos slide moves very slowly sideways but vertical displacements ar
estimated at up to a centimetre a year. The volume of the slowly moving mass is an order of magnitude less that the fossil slide on the
Gorringe Bank. Yet should it fail entirely, the slopes involved, the absence of water’s slowing effect and the height of the mass might
ensure comparable energy is delivered to the Atlantic Ocean, though the likely trajectory of tsunamis would be parallel to the coast of
Africa rather than directly towards it.

Landslides of all kinds, though hazardous, have long been thought to be less of a risk to life globally than the more spectacular seismic
and volcanic hazards, but there are few data to support that view. In an attempt to assess the annual risk properly, David Petley of
Durham University, UK ‘mined’ world-wide landslide records for the seven years since 2004 (Petley, D. 2012. Global patterns of loss of
life from landslides. Geology, v. 40, p. 927-930). There were more than 2600 recorded slope-failures that killed people and caused a
total of more than 32 thousand fatalities: ten time more than previous vague estimates. This is a minimum because many landslides
occur in very remote areas, especially in the mountainous regions of China and the Himalaya. The number of fatalities accompanying
each event shows distinct signs, on a country-by-country basis, of a relationship with population density. Several international agencies
are emerging that aim at means of measuring disaster risk, one being the Integrated Global Observing Strategy for Geohazards (IGOS).

Related articles

Scots experts to undertake study into threat posed to UK by tsunamis (scotsman.com)

Landslide fatalities are greater than previously thought (sciencedaily.com)
http://www.youtube.com/watch?feature=player_detailpage&v=-FdyngsriFQ

Natural Disasters List October 4, 2012-China landslide buries 18 school children! (disaster-report.com)
— Leave a comment
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Early animals and Snowball Earth

Newsletter Geobrasil



Posted on October 8, 2012 by Steve Drury | Leave a comment

The Earth 640 million years ago during the Marinoan ‘Snowball” event (credit: Cornell University via Flickr)

Palaeobiologists generally believe that without a significant boost to oxygen levels in the oceans macroscopic eukaryotes, animals in
particular, could not have evolved. Although the first signs of a rise in atmospheric oxygen enter the stratigraphic record some 2.4 billion
years ago and eukaryote microfossils appeared at around 2 Ga, traces of bulky creatures suddenly show up much later at ~610 Ma with
possible fossil bilaterian embryos preserved in 630 Ma old sediments. An intriguing feature of this Ediacaran fauna is that it appeared
shortly after one of the Neoproterozoic global glaciations, the Marinoan ‘Snowball’ event: a coincidence or was there some connection? It
has looked very like happenstance because few if any signs of a tangible post-Marinoan rise in environmental oxygen have been
detected. Perhaps the sluggish two billion-year accumulation of free oxygen simply passed the threshold needed for metazoan
metabolism. But there are other, proxy means of assessing the oxidation-reduction balance, one of which depends on trace metals
whose chemistry hinges on their variable valency. The balance between soluble iron-2 and iron-3 that readily forms insoluble compounds
is a model, although iron itself is so common in sediments that its concentration is not much of a guide. Molybdenum, vanadium and
uranium, being quite rare, are more likely to chart subtle changes in the redox conditions under which marine sediments were deposited.

Dickinsonia; a typical Ediacaran animal. Scale in cm (credit: Wikipedia)

Swapan Sahoo of the University of Nevada and colleagues from the USA, China and Canada detected a marked increase in the variability
of Mo, V and U content of the basal black shales of the Doushantuo Formation of southern China, which contain the possible eukaryote
embryos (Sahoo, S.K and 8 others 2012. Ocean oxygenation in the wake of the Marinoan glaciation. Nature, v. 489, p. 546-549). These
rocks occur just above the last member of the Marinoan glacial to post-glacial sedimentary package and are around 632 Ma old. Since
the black shales accumulated at depths well below those affected by surface waves that might have permitted local changes in the
oxygen content of sea water the geochemistry of their formative environment ought not to have changed if global chemical conditions
had been stable: the observed fluctuations may represent secular changes in global redox conditions. The earlier variability settles down
to low levels towards the top of the analysed sequence, suggesting stabilised global chemistry.

What this might indicate is quite simple to work out. When the overall chemistry of the oceans is reducing Mo, V and U are more likely to
enter sulfides in sediments, thereby forcing down their dissolved concentration in sea water. With a steady supply of those elements,
probably by solution from basalt lavas at ocean ridges, sedimentary concentrations should stabilise at high levels in balance with low
concentrations in solution. If seawater becomes more oxidising it holds more Mo, V and U in solution and sediment levels decline. So the
high concentrations in sediments mark periods of global reducing conditions, whereas low values signal a more oxidising marine
environment. Sahoo et al.’s observations suggest that marine geochemistry became unstable immediately after the Marinoan glaciation
but settled to a fundamentally more oxidising state than it had been in earlier times, perhaps by tenfold increase in atmospheric oxygen
content. So what might have caused this and the attendant potential for animals to get larger in the aftermath of the Snowball Earth
event? One possibility is that the long period of glaciers’ grinding down continental crust added nutrients to the oceans. Once warmed
and lit by the sun they hosted huge blooms of single-celled phytoplankton whose photosynthesis became an oxygen factory and whose
burial in pervasive reducing conditions on the sea bed formed a permanent repository of organic carbon. The outcome an at-first
hesitant oxygenation of the planet and then a permanent fixture opening a window of opportunity for the Ediacarans and ultimately life
as we know it.

Related articles

Extreme climate change linked to early animal evolution (sciencedaily.com)

— Leave a comment
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Carbon capture and storage: dissolving it

Posted on September 28, 2012 by Steve Drury | 1 Comment

A Canadian carbon capture and storage project in Saskatchewan (credit: US Mission to Canada via Flickr)

Tucking away vast amounts of atmospheric carbon dioxide (carbon capture and storage or CCS), or at least that emitted by fossil-fuel
power stations, is a widely suggested and well supported approach to slowing down global warming. It has two main downsides: if
successful it helps maintain the dominance of fossil fuels and vast amounts of buried greenhouse gas might simply leak out some time.
Ideally, the storage part of CCS would involve CO2 being taken up by an inert solid. Carbonates may be stable enough but arranging the
chemical reactions to make them seem difficult, the most widely considered being by encouraging weathering of ultramafic rocks to form
magnesium carbonates as a by-product: huge areas would have be coated with finely-ground peridotite. A less satisfactory approach
would to dissolve the gas in water held at great depths in sedimentary aquifers, but if that water doesn’t move and doesn’t get warmed
it might do the trick.

Unsurprisingly, a lot of funds are available to research CCS and ideas are pouring forth, a recent, sober assessment focussing on the
solubility option (Steele-MacInnis, M. et al. 2012. Volumetrics of CO2 storage in deep saline formations. Environmental Science and
Technology (August 2012 online) DOI: 10.1021/es301598t). The team from Virginia Tech and the US Department of Energy conclude
that solution in brines trapped in deep aquifers may help, although solution is an equilibrium between gas and dissolved CO2, so that a
gas layer in the aquifer is always likely to be present, even at high pressures. The only way of avoiding that is if the dissolved gas
reacted with carbonate in the aquifer so that calcium and hydrogen-carbonate (HCO3-) ions entered solution. That ‘enhanced’ solution is
not so easy since, although it mimics the calcite-weathering effect by acid rain that naturally takes CO2 from the atmosphere, calcite
dissolves very sluggishly. But solution adds to the density of already dense brine so that it is less likely to leak upwards into more
shallow aquifers. Their preferred technology is to liquefy the gas under pressure and pump that to deep aquifers where eventually the
supercritical CO2 liquid will dissolve. The problem is this: while experiment and theory suggest the approach will work, nobody knows
how long CO2 solution in brine will take. There needs to be a sizeable pilot study...

Related articles

China’s first CCS project captures 40,000 tonnes of CO2 (eco-business.com)

Shell To Build World’s First Oil Sands Carbon Capture And Storage (CCS) Project (eurasiareview.com)
Carbon capture and fracking - the lowdown (environmentalresearchweb.org)
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Birth of a plate boundary rocks the planet

Posted on September 28, 2012 by Steve Drury | Leave a comment

Historical seismicity across the Sunda trench(credit: Wikipedia)

Few people will fail to remember the Indian Ocean tsunamis of 26 December 2004 because of their quarter-million death toll. The
earthquake responsible for them resulted from thrusting movements on the subduction zone where part of the India-Australia plate
descends beneath Sumatra. There have been some equally large but far less devastating events and many lesser earthquakes in the
same region since. Some have been on the massive Wadati-Benioff zone but many, including two with magnitudes >8 in April 2012,
have occurred well off the known plate boundary. Oddly, those two had strike-slip motions and were the largest such events since
seismic records have been kept. Such motions where masses of lithosphere move past one another laterally can be devastating on land,
yet offshore ones rarely cause tsunamis, for a simple reason: they neither lift nor drop parts of the ocean floor. So, to the world at large,
both events went unreported.

To geophysicists, however, they were revealing oddities, for there is no bathymetric sign of an active sea-floor strike-slip fault. But there
is a series of linear gravity anomalies running roughly N-S thought to represent transform faults that were thought to have shut down
about 45 Ma ago (Delescluse, M. et al. 2012. April 2012 intra-oceanic seismicity off Sumatra boosted by the Banda-Aceh megathrust.
Nature (on-line 27 September issue) doi:10.1038/nature11520). Examining the post-December 2004 seismic record of the area the
authors noted a flurry of lesser events, mostly in the vicinity of the long dead fracture zones. Their analysis leads them to suggest not
only that the Banda-Aceh earthquake and others along the Sumatran subduction zone reactivated the old strike-slip faults but that
differences in the motion of the India-Australia plate continually stress the lithosphere. Indian continental crust is resisting subduction
beneath the Himalaya thereby slowing plate movement in its wake. Ocean lithosphere north of Australia slides more easily down the
subduction zone, so its northward motion is substantially faster, creating a torque in the region affected by the strike-slip motions.
Ultimately, it is thought, this will split the plate into separate Indian and Australian plates.

Another surprising outcome of this complex seismic linkage in the far-east of the Indian Ocean is that the April strike-slip earthquake set
the Earth ringing. For six days afterwards there was a five-fold increase in events of magnitudes greater than 5.5 more than 1500 km
away, including some of around magnitude 7.0 (Polliitz, F.F. et al. 2012. The 11 April 2012 east Indian Ocean earthquake triggered large
aftershocks worldwide. Nature (on-line 27 September issue) doi:10.1038/nature11504). Although distant minor shocks often follow large
earthquakes, this is the first time that a swarm of magnitude 5.5 and greater has been noticed.

Related articles

Maitani: Unusual Indian Ocean Earthquakes Hint at Tectonic Breakup: Scientific American (scientificamerican.com)
Magnitude-8.7 Quake Was Part of Crustal Plate Breakup (yubanet.com)

Royer, J.-Y. 2012. When an oceanic tectonic plate cracks. Nature, v. 490, p. 183-185.
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Erosion by jostling

Posted on September 21, 2012 by Steve Drury | Leave a comment

Inca dry stone wall in Sacsayhuaman fortress, Cusco, Peru (credit: Hakan Svensson via Wikipedia)
These days it is a rare thing for an entirely novel surface process to be discovered; two centuries of geomorphological and
sedimentological studies seem to have exhausted all the basic possibilities with only a few bits and pieces to be filled in.

Go to the foot of any steep slope topped by hard rock in an arid or semi-arid area and you are sure to find a boulder field formed by a
variety of mass-wasting processes, such as rockfalls. As often as not such boulders are rounded, the usual explanation being that the
rounding has resulted either from chemical weathering in the up-slope colluvium or exfoliation (‘onion-skin’ formation) through physical
weathering in situ. Boulders are simply too big to have been moved other than by toppling or glacial transport at high latitudes, so
rounding by abrasion seems unlikely. Aeolian sandblasting tends to favour just one side of boulders and ‘scallops’ their surface.

The driest place on Earth, Chile’s Atacama Desert, has plenty of boulder fields next to areas of high relief, and sure enough they are
beautifully rounded, even though it has barely rained there for around 10 million years. Jay Quade of the University of Arizona, USA,
with US, Australian and Israeli colleagues noticed that many of the boulders are surrounded by moat-like depressions and their sides,
but not their tops, are nicely smoothed. These features suggested that some process had caused the boulders to move around and to
rub one another, but whatever that was it had not caused even quite tall boulders to topple over (Quade, J. et al. 2012. Seismicity and
the strange rubbing boulders of the Atacama Desert, northern Chile. Geology, 40, 851-854). An explanation was clearly something to
puzzle over, until, that is, two of the authors returned to the area to make further observations. They were caught on the exposure by a
magnitude 5.2 earthquake - a not uncommon experience in the foothills of the Andes - when the ton-sized boulders began to sway,
rotate and jostle together with a great deal of noise. Here was the novel mechanism of erosion and ‘granulation’: seismic rubbing.

By dating the age of the exposed surfaces using cosmic-ray generated isotopes of beryllium and aluminium, the authors have been able
to estimate that over the past 1.3 Ma the boulders have experienced between 40 to 70 thousand hours of rubbing. Indeed, it is quite
likely that the whole boulder field, the upslope mass wasting and the sediment in which the boulders are embedded are products of
seismicity. Oddly, just such jostling and rubbing of boulders and cobbles is characteristic of Inca architecture in the Andes, whose
stonework used no cement but has minimal gaps between the blocks. Who is to deny that the Incas learned their unique building
method from observing seismic rubbing.

— Leave a comment

Posted in Sedimentology and stratigraphy

Tagged Atacama Desert, Earthquake, Rubbing boulders, Seismic erosion
Are Martian clays magmatic in origin?
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Posted on September 16, 2012 by Steve Drury | Leave a comment

Artist’s Concept of Curiosity’s touchdown(credit: Wikipedia)

The remote detection of spectral features in the infrared that suggest abundant clay minerals on the surface of Mars is the basis for a
widely-held view that Mars may once have had moist climatic conditions that encouraged life to form (see The Martian ‘sexy beast’ in
September 2012 EPN). The presence of clays, along with suggestive landforms, has also been used to speculate that Mars once
harboured long-lived lakes and perhaps even a huge ocean on its northern hemisphere, between 3.7 to 4.1 Ga. It was the clays that
pitched the recently arrived Curiosity (aka Mars Exploration)Rover at the Gale crater and its central Aeolis Mons. The latter, also known
as Mount Sharp, preserves about 5 km of layered rocks, the lowest of which are clay-rich and hypothesised to be sediments laid down in
a lake that filled the crater. Provided Curiosity operates according to plan, we will know soon enough whether or not the layered rocks of
Mount Sharp are indeed sediments, but a soon-to-be-published article suggests another explanation than weathering for the production
of abundant clay minerals on Mars (Meunier, A. et al. 2012. Magmatic precipitation as a possible origin of Noachian clays on Mars.
Nature Geoscience, published online 9 September 2012; DOI: 10.1038/NGEO1572).

Layered rocks on the flanks of Mount Sharp in Gale crater from Curiosity’s Mastcam (NASA Goddard via Flickr)

The French-US team provides evidence from terrestrial lavas that abundant iron- and magnesium-rich clays, known as smectites, may
form at a late stage during crystallization of magma. If magma contains water - and most magmas do - as more and more anhydrous
silicates crystallise during cooling water builds up in the remaining liquid. Once silicate crystallisation is complete there remains a watery
fluid capable of reacting with some of the silicates to form clay minerals; a process often referred to as pneumatolysis. How much clay is
formed depends on the initial water content of the magma. Pneumatolysisoperates on hot lava, whereas weathering occurs at ambient
temperature provided the climate is able to support liquid water at the surface. Mars is currently far too cold for that, and ideas of a wet
surface environment earlier in the planet’s history demand an explanation for a much warmer climate. Clay minerals do not appear to be
present in Mars’s younger rocks, so Meunier and colleagues suggest that as the planet’s mantle evolved early water-rich magmas were
gradually replaced by ones with less water: interior Mars was gradually de-gassed and its magmas lost the ability to alter minerals that
crystallised from them.

Now, clay minerals are extremely resistant to change except through high-temperature metamorphism. Once formed they can be blown
around - Mars has probably always been a very windy place - to end up in aeolian sediments that are plentiful on Mars. Also, if
occasionally water flowed on the surface perhaps by subsurface water venting suddenly, fine-grained pneumatolytic clays would easily
be picked up, concentrated as flow speed lessened and deposited in waterlain sedimentary layers. A dilemma that faces the Curiosity
science team is what significance to assign to clays in sediment layers, when they no longer provide unequivocal evidence of weathering.
But will the resistant layers on Mount Sharp turn out to be pneumatolytically altered lava flows?

Note added 28 September 2012: The first scientific triumph of the Curiosity Rover is imagery of sediments in what had been suggested
to be an alluvial fan washed into Gale crater. They show gravels with rounded pebbles.

Related articles

Curiosity finds ancient riverbed on Mars (guardian.co.uk)

Curiosity Rover Steps Right Into Ancient Riverbed on Mars (wired.com)

Hynek, B. 2012. Uninhabitable martian clays? Nature Geoscience, v. 5, p. 683-684.
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