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Especialistas alertam para longa luta contra aguecimento global

Nos Ultimos 50 anos, o nivel do mar no sul da Flérida aumentou entre 13 e 20 centimetros "e as projecdes sdo de que, no fim do século,
possa subir entre 60 e 90 centimetros se ndo mudarmos nossas politicas", disse o senador democrata do estado, Bill Nelson.

Tigre siberiano solto por Putin foi para a China

Presidente soltou trés animais em maio deste ano. Autoridades russas acompanham tigres por satélite.

Uniao Europeia adota medidas para evitar que o ebola chegue a continente

Paises tém estratégias de deteccdo em aeroportos e terminais de trem. Viajantes vindos de paises afetados sdo orientados a medir
temperatura.

Mulher sobrevive 17 dias em floresta tropical da Australia

Shannon Fraser ficou desaparecida por mais de duas semanas em uma floresta tropical do norte da Australia apareceu viva na quarta-
feira (8), depois de sobreviver a base de dgua de rio e peixes e escapar de um crocodilo, segundo as autoridades e a imprensa local.

Praga agricola produz substancia antiaderente como estratégia de adaptacdo

Pesquisadores da USP e da University of California em Berkeley constatam que a Xylella fastidiosa produz particulas nanométricas de
lipideo para transitar e espalhar-se mais facilmente na planta.

Misteriosas bolinhas verdes infestam praia na Australia

Batizadas de marimos, esferas do tamanho de bola de golfe invadiram praia perto de Sydney.

Plantio é estratégia de enfrentamento do aguecimento global

Grupo de cientistas contesta que estaria incorreta a “sabedoria convencional” segundo a qual o plantio de arvores auxilia no combate ao
aquecimento global.

Gra-Bretanha abre centro de meteorologia espacial

O centro, que reline pesquisadores britdnicos e americanos, fara previsdes da ocorréncia de tempestades solares sobre o nosso planeta.

Imagens 'high tech' do HIV revelam brechas do virus aos cientistas

Especialistas descreveram a estrutura e atuacdo do 'espinho' do virus. Estudos foram publicados nas revistas 'Nature' e 'Science' desta
semana.

MMA apresenta projetos na area de educacido ambiental em Cuiaba/MT

Seminario sobre gestdo de residuos organicos visa identificar obstaculos e propor solugdes eficientes.

Templos de Bagan serdo candidatos a Patrimdnio da Humanidade

Autoridades iniciardo campanha para inscrever os templos de Bagan na lista de Patriménio da Mundial da Humanidade.



Brasileiro descreve novo dinossauro que é 'primo' do Tiranossauro rex

Ancestral do lagarto predador foi encontrado na Venezuela. Batizado de 'Tachiraptor admirabilis', animal tinha até 2 metros de altura.

Risco de casos de ebola no Brasil é baixo, mas ndo chega a zero, diz secretario

A melhor maneira de prevenir casos de ebola no Brasil é ajudar a controlar a epidemia da doenca nos paises da Africa Ocidental.

China registra mais de 27 mil casos de dengue
Cientistas usam fungo para criar inseticida contra o Aedes Aegypti

Pesquisa é feita no Norte do Rio em parceria com universidade em Londres. Grupo conseguiu resultado satisfatério com fungo
encontrado na restinga.

Acidificacdo dos oceanos cresce 26% nos ultimos 200 anos, diz relatério

Estudo destaca a gravidade e impacto do fenémeno nos proximos anos. Apenas reducao das emissdes de CO2 detém o problema, diz
pesquisa.

Arte das cavernas ja existia na Asia ha 40 mil anos, revela estudo

Descoberta contesta a tese aceita de que essa arte teria surgido na Europa. Pinturas foram encontradas nas cavernas na ilha Sulawesi,
da Indonésia.

Pacto pela sustentabilidade faz cinco anos e envolve 160 empresas

As metas estdo de acordo com o Plano de Produgdo e Consumo Sustentavel do MMA.

Brasileiros criam método para estudar danos do Alzheimer ao cérebro

Cientistas recriam sintomas da doenga em primatas em busca da cura. Animais foram testados no Canada; pesquisa é de grupo da
UFRJ.

Prefeitura de Sao Paulo recolhe 246 toneladas de 'santinhos’

Candidatos despejaram nas ruas material de campanha durante a madrugada de domingo (5).

MMA abre curso para elaboracdo de planos de residuos sélidos

Podem participar técnicos das prefeituras de municipios de pequeno porte.

Trio ganha Nobel de Quimica de 2014 por avanco em microscopia

Dois americanos e um alemdo desenvolveram técnicas de alta resolucdo. Inventos permitem observar moléculas dentro de células vivas.

Barco movido a energia solar é criado em Santa Catarina

A embarcagdo que usa energia solar, limpa e renovavel vai ser utilizado para trabalhos de pesquisas, mobilizagdo social e educagao
ambiental na Lagoa do Peri.

Fapesp divulga fraudes cientificas e punicdes a pesquisadores

Fundacdo publicou lista com 5 casos de violacdes cometidas por bolsistas. Acdo faz parte de processo de transparéncia da instituicdo
paulista.

Cientistas criam vetor viral para fortalecer imunidade contra o cancer

Virus modificado neutraliza proteina responsavel pela atividade imunossupressora de linfocito, facilitando o ataque as células tumorais.

Nanotermdmetro luminescente é desenvolvido por pesquisadores europeus

Dispositivo podera ser utilizado para mapear a temperatura em nivel molecular e auxiliar no tratamento de cancer.

Cachorro de enfermeira infectada com ebola na Espanha é morto

Cao representava 'possivel risco de transmissdo da doenga para o homem'. Enfermeira é primeira pessoa contaminada com ebola fora
da Africa.

Cidade dos EUA vai multar quem desperdicar comida em casa

Governo de Seattle aprovou por unanimidade lei que aplicara multa nos cidaddos que encherem suas latas de lixo com mais de 10% de
alimentos organicos.
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Sabesp deveria ter diminuido captacdao do Cantareira, diz Ministério Piblico

O nivel total dos reservatorios do Cantareira continua preocupante e chegou nesta quarta-feira (8) a 5,5% da capacidade. Ha um ano, o
nivel era 39,8%.

Ebola continua se propagando e nimero de mortos chega a 3.879

Segundo balango mais recente, foram 8.033 infectados na Africa Ocidental. De acordo com OMS, ndo ha evidéncia de que epidemia
esteja sob controle.

Estudo indica custo de iscas de botos e jacarés usados para a pesca da piracatinga

Muito embora ndo seja a isca mais utilizada, um boto pode custar entre 200 e 300 reais, sendo a de maior valor. Entre os jacarés, a de
maior valor é do espécime com mais de quatro metros, que tem seu prego variavel entre 80 e 150 reais.

Horario de verdao comeca no préximo dia 19

A medida, adotada para economizar energia no horario de maior consumo, vai até o dia 22 de fevereiro de 2015.

Governo cria grupo para definir ajuda a paises da Africa atingidos pelo ebola

Ainda ndo se sabe o investimento destinado a regido afetada pela epidemia. Saude, Defesa, o Itamaraty e a Secretaria da Presidéncia
debatem tema.

Astronautas fazem caminhadas espaciais para fazer reparos na ISS

Alemao e americano vao passar mais de seis horas em caminhada orbital. Ultima etapa de reparos na Estacao Espacial acontece em 15
de outubro.

Meteorologistas detectam o maior tufdo registrado em 2014

A tempestade Vongfong deve atingir o Japdo neste final de semana.

Pais discute ocupacdo sustentavel do bioma marinho

Dindmica das aguas no oceano torna impossivel a limitagdo de determinados territorios.

Pesquisa mostra que 40% tém lembrancas da 'vida apés a morte’

Maior estudo sobre o tema ja feito investigou casos de pacientes que relataram memodrias do periodo entre parada cardiaca e
reanimagao.

Ato tenta evitar sacrificio do cachorro da espanhola contaminada pelo ebola

Um grupo de 100 pessoas, se concentrou nesta terca-feira (7) em frente ao edificio onde vive a auxiliar de enfermagem contaminada
pelo virus ebola, para pedir que as autoridades de Madri ndo sacrifiquem o cachorro da familia, Excalibur, como medida preventiva.

Bilionario americano ira apoiar estudos inovadores em desenvolvimento infantil no Brasil.

Aos 30 anos, 1° bebé de proveta do Brasil diz ndo ter pressa para ter filhos

Anna Paula nasceu de uma fertilizacdo in vitro, em outubro de 1984. Jovem é formada em nutrigdo e faz aniversario nesta terga-feira

(7).

Eclipse lunar total acontece no inicio da manha desta quarta-feira

Fendmeno podera ser visto principalmente no oeste do pais. 'Lua de sangue' ocorre quando Terra impede luz solar de chegar a Lua.

Sacolinhas plasticas voltam a ser proibidas nos supermercados de Sdo Paulo

O Tribunal de Justica de Sdo Paulo julgou improcedente uma acdo movida pelo Sindicato da Industria de Material Plastico do Estado de
S&o Paulo que questionava uma lei de 2011, aprovada pela Cadmara Municipal de Sdo Paulo, que proibe a distribuigdo das sacolinhas
plasticas pelos supermercados paulistanos.

Japao lanca ao espaco novo satélite meteorolégico Himawari-8

Aparelho vai monitorar e prever desastres naturais. Himawari-8 é capaz de registrar imagens da superficie a cada 10 minutos.

Nobel da Medicina diz que restricoes migratérias prejudicam a ciéncia

O cientista americano John O'Keefe, que trabalha no University College de Londres, disse que o atual sistema "é um obstaculo muito
grande" na hora de contratar novos cientistas e que as proibigdes de investigar com animais sao um problema.

Newsletter Geobrasil



Justica derruba liminar que suspendia licenciamento da Usina Sdo Manoel

A Hidrelétrica Sdo Manoel deve ser construida no Rio Teles Pires, em Mato Grosso, tera poténcia de 700 megawatts. O inicio da geracdo
de energia estd previsto para 2018.

Pesquisa do Nobel de Fisica é de ampla aplicacdo no cotidiano

Trio ganhador viabilizou o uso de lampadas LED para iluminagdo. Tecnologia é mais econdémica e mais duravel que lampada
convencional.

Virus do ebola pode sobreviver no sémen por 90 dias, diz OMS

Sobreviventes devem ser orientados a usar camisinha nesse periodo. Ebola é transmitido por fluidos corporais, principalmente sangue e
saliva.

MP quer preservar agua do Cantareira para 2015, diz especialista da Unicamp

O volume Uutil do Cantareira acabou em maio e, desde entdo, a 4gua vem sendo bombeada da reserva técnica, o chamado volume
morto. A Sabesp quer agora captar ainda mais agua, utilizando a segunda cota dessa reserva, o que aumentaria em 10,7% a capacidade
do Cantar

Mundo esta fracassando nas metas para 2020 de protecdo da natureza

Dados sdo de relatdrio da ONU divulgado nesta segunda. Governos aumentaram esforco, mas isso ndo sera suficiente para metas.

Navio oceanografico Ary Rongel deixa o Rio com destino a Antartica

Os navios fardo escalas nos portos de Rio Grande (RS); em Ushuaia, na Argentina; Punta Arenas, no Chile; Montevidéu, no Uruguai; e
Buenos Aires, na Argentina, para dar continuidade as agGes de suporte ao Proantar.

Conferéncia sobre diversidade biolégica tem inicio na Coréia

Em debate, novas medidas destinadas a proteger a biodiversidade.

Nasa anuncia que aguas profundas dos oceanos pararam de esquentar

Uma das principais hipoteses apresentadas até agora para explicar este paradoxo é que o calor acumulado pelos oceanos desceu a
grandes profundidades.

Chuva eleva nivel dos rios e deixa cidades de AL em estado de atencao

Unido, Laje, Vicosa, Branquinha, Murici e Maceid estdo sendo monitoradas. Defesa Civil diz que também ha monitoramento dos rios na
Zona da Mata.

Instituto Akatu lanca campanha pelo consumo consciente e transformador

No dia 15 de outubro sera comemorado o Dia do Consumo Consciente. Para marcar o més, o Instituto Akatu langou a Campanha
#SigaOs10Caminhos, que lista dez valores necessarios para tornar mais sustentavel a producdo de bens e o consumo.

Garis recolhem 350 toneladas de lixo eleitoral no Rio

A limpeza das ruas do Rio comegcou com a votacdo. Desde o inicio foram recolhidos, entre as 22h e as 6h, cartazes, placas e outras
pegas colocadas nas vias publicas de forma irregular.

Barco encontrado em frente a costa do Haiti ndo é o 'Santa Maria'

Especialistas da Unesco analisaram embarcagdo encontrada no pais. Caravela foi uma das trés usadas no Descobrimento da América em
1492.

Europa confirma 1° caso de contagio por ebola fora da Africa

Enfermeira da Espanha foi contaminada com o virus apds tratar uma pessoa diagnosticada com ebola em Madri.

Carcaca de baleia é retirada da Praia de Camburi, em Vitéria/ES

Operacdo foi montada pela prefeitura e érgdos ambientais para o servigo. Baleia foi encontrada morta na manhéa de domingo (5).

Estudo do Nobel pode levar a terapias para doencas que afetam orientacao

Nobel de Medicina de 2014 foi para descoberta de 'GPS do cérebro'. Conhecimento pode ajudar em doencas que afetam a orientagao
espacial.

Nivel de agua do Cantareira tem nova baixa

O volume de agua do Sistema Cantareira, o principal manancial de abastecimento de S3o Paulo, teve nova baixa nesta segunda-feira
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(6), com o nivel passando de 6% para 5,8%, o menor de toda a histdria.

Obama diz que riscos de epidemia de ebola nos EUA sao baixos

EUA deverdo verificar se passageiros estdo contaminados com o virus. Obama diz que aumentara pressdo para 'paises grandes' ajudar a
Africa.

Projeto Tamar protege 2 milhdes de tartaruguinhas em oito estados

Cuidados ocorrem nas épocas e areas de alimentagdo, desova, crescimento e descanso no litoral.

Estudo reverte perda de memdéria em pacientes com Alzheimer

Pesquisa da Universidade da Califérnia € a primeira a sugerir que a perda de memoria em pacientes com a condigdo pode ser revertida.

Nasce primeiro bebé de tero transplantado

Esse importante progresso na luta contra a infertilidade permitiu @ mulher, que nasceu sem Uutero, dar a luz um menino saudavel, em
setembro, apds 31 semanas de gestagdo.

Cientistas veem alto risco de ebola chegar a Franca e ao Reino Unido

Doenca pode chegar aos dois paises até o fim de outubro. Estimativa considera trafego aéreo operando em plena capacidade.

Ministério quer adotar guia eletronica para transporte de animais em seis meses

A guia é o documento oficial para transporte interestadual de animais, ovos férteis e material de multiplicagdo.

Instituto Mamiraua disponibiliza jogos didaticos de Educacdo Ambiental

Os jogos, construidos pela equipe de Educacdao Ambiental com apoio dos Programas de Manejo Florestal Comunitario e o de Manejo de
Agroecossitemas, estdo agora disponiveis para download gratuito no site da instituigdo.

Manta de LED melhora performance de atletas e pode ajudar no tratamento de obesidade

Prototipo desenvolvido por pesquisadores da UFSCar e da USP de Sdo Carlos deve chegar ao mercado até o fim do ano, podendo auxiliar
no treinamento esportivo e na reabilitacdo de pacientes.

Identificadas 700 variacdes genéticas ligadas a altura

Foram identificadas 697 variantes genéticas em mais de 400 regides do genoma ligado a estatura, ou seja, o triplo do que se conhecia
até o momento.

Instituto de pesquisa ha Unicamp abre ambulatério de aconselhamento genémico

Pacientes fazem exame que identifica predisposicGes genéticas a doengas, antecipando medidas de prevengdo e tratamento.

Corpo de baleia jubarte é encontrado em praia de Vitéria/ES

Segundo especialistas, animal pode explodir a qualquer momento. Retirada do bicho pode danificar parte da orla da Praia de Camburi.

Peru registra sétimo caso importado de febre chicungunha

Em nivel nacional, o Peru se encontra desde o ultimo domingo em estado de emergéncia pelo "risco elevado de entrada da chicungunha
no territério" peruano.

Tufao Phanfone chega ao centro do Japao

Phanfone chega acompanhado por ventos de até 198 km/h. Ao menos 608 voos foram afetados na manhd desta segunda-feira (6).

Nivel do Cantareira cai e uso de nova cota do volume morto ndo esta previsto

O volume de agua do Cantareira voltou a cair na sexta-feira (3), de 6,6% para 6,4% da capacidade de operacdo e deve continuar em
gueda, porque ndo ha previsdo de chuvas significativas para os proximos dias na regido onde ficam as nascentes que alimentam os
reservatérios do sistema.

Global Innovation Initiative oferece apoio a pesquisadores brasileiros

Estados Unidos e Reino Unido concederdo bolsas de até R$ 570 mil para projetos conjuntos entre universidades desses paises e do
Brasil.

Professores dardo aulas em laboratério submerso em defesa dos oceanos

Dois professores dos Estados Unidos habitardo por 73 dias um laboratério submarino, de onde dar&o aulas pela internet para chamar a
atengdo sobre a preservagdo dos oceanos, ao mesmo tempo em que tentardo bater um recorde de permanéncia debaixo d'agua.
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10 cidades brasileiras concorrem a "Capital Nacional da Hora do Planeta"”

Os participantes da segunda edigdo do Desafio sdo: Belo Horizonte e Betim (MG), Campo Grande (MS), Fortaleza (CE), Macei6 (AL),
Manaus (AM), Porto Alegre (RS), Recife (PE), Rio de Janeiro (RJ) e Sdo Paulo (SP).

Vulcao em erupcao no Japao deixa 47 mortos e 16 desaparecidos

O vulcdo comegou a expelir fumaga, rochas incandescentes e cinzas na madrugada de sabado (27), de acordo com a agéncia
meteoroldgica do pais.

Bactéria pode ter sistema imune rudimentar, indica estudo

Salmonella enterica produz proteina semelhante a macroglobulina, que exerce papel-chave no sistema imunoldgico humano; artigo foi
publicado na Nature Communications.

Arquedlogos turcos dizem que acharam masmorras de Dracula

"E dificil estimar em que sala de Dracula foi mantido", disse o especialista. "Mas ele estava por aqui", continuou.

Atividade humana ameaca jazida de pegadas pré-histéricas na Bolivia

Administradora diz que exploracdo de calcario em pedreira afeta o local. Maior jazida paleontoldgica do mundo tem mais de 5 mil
pegadas.

Aids surgiu no Congo nos anos 20, concluem investigadores

Pesquisadores reconstituiram o caminho e mutagdo do virus. HIV é responsavel pela morte de 36 milhdes de pessoas no mundo.

Mortos por ebola na Africa Ocidental chegam a 3.439, sequndo OMS

Total de infectados é de 7.492, de acordo com mais recente balango. Sé na Libéria, houve 3.834 infeccbes e 2.069 mortos.

Novo aplicativo premia quem da ou pega carona

A ferramenta, disponivel para Apple e Android. A ferramenta, disponivel para Apple e Android.

Noruega pagara US$ 150 milhdes para manter floresta em pé na Libéria

Apesar de ndo ter uma area florestada tdo grande, a Libéria abriga espécies a beira da extingdo, como chimpanzés, elefantes e
leopardos. Para garantir a sobrevivéncia desses animais é imprescindivel frear o desmatamento e criar reservas que garantam a
protecdo integral da fauna e flora.

Projeto em terras indigenas ajuda controle do desmatamento
Chamada publica para Planos de Gestdo Territorial e Ambiental em Terras Indigenas esta aberta até 21 de novembro.
Cientistas desvendam 'motor' do guepardo, a ‘Ferrari’ do mundo animal

Mamifero terrestre mais rapido, guepardo usa relativamente pouca energia. Populacdo de guepardos caiu de 100 mil para 10 mil no
Gltimo século.

r WA W1 Estudo diz que curry pode ajudar cérebro a se regenerar

Pesquisa alimenta esperancas na luta contra Alzheimer. Molho indiano teria estimulado células nervosas em ratos.

WA WA Cientistas descobrem ‘interruptor’ que atua em envelhecimento celular

Enzima que prolonga capacidade da célula de se dividir 'liga' e 'desliga’. Compreensdo pode levar a tratamento de doencas do
envelhecimento.

WA WD Apés um dia estavel, nivel do Cantareira volta a cair e chega a 7,1%

No sébado, o sistema conseguiu ficar estavel, em decorréncia das chuvas, e manteve o mesmo nivel da sexta-feira (7,2%). A agua que
esta sendo retirada do reservatério pertence a primeira cota do volume morto.

r WA WY Rissia lanca com sucesso foquete Proton-M apés acidente

Foguete transporta um satélite de comunicagGes russo. Equipamento semelhante caiu apds decolagem em maio.

WA WM Unidades de conservacao terdao recursos para projetos coletivos

Serdo beneficiadas familias do Acre, Amazonas, Para, Rond6nia, Amapa, Maranhdo e Tocantins.

WA WY Fazenda vertical é solucdo para desafios enfrentados pela agricultura

Escassez de areas cultivaveis e aquecimento global abrem espaco para o cultivo de vegetais em estufas, dentro de prédios. Modelo
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aproxima producdo do mercado consumidor e economiza agua, mas ainda é muito caro.

WA WY Japdao retoma operacoes de resgate no vulcao Ontake

O governo japonés confirmou a morte de 4 pessoas, mas outras 27 pessoas foram resgatadas inconscientes.

WA WD Confirmada descoberta de nova espécie de ra laranja fluorescente no Panama

Os autores da descoberta recomendam uma conservagdo especial que garanta sua sobrevivéncia ja que esta nova espécie de ra "parece
ser encontrada apenas em uma area muito pequena".

r WA WA} Rachel vira furacao e leva chuvas a regiao mexicana castigada por Odile

A passagem do furacdo Odile - de categoria 3 - deixou seis mortos e centenas de desabrigados em Los Cabos, onde os danos em hotéis
e estabelecimentos comerciais sdo estimados em cerca de 1 bilhdo de ddlares.

WA WY Projeto viabiliza estudo sobre reparticio de beneficios genéticos

A protecdo da biodiversidade e a reparticdo dos beneficios decorrentes do acesso ao patrimonio genético e conhecimentos tradicionais
associados foram objeto de estudo realizado pela Unido para o Biocomércio Etico e pela Corporagdo Financeira Internacional (IFC, todos
na sigla em inglés), ligada ao Banco Mundial.

WA WY Projeto para indios e comunidades tradicionais seleciona instituicdo até o dia 3

Banco Mundial financia agbes visando reduzir os processos de desmatamento.

WA TWELIEY) Aqua de cava de argila que abastece Cordeirépolis é potavel, relata Unesp

Quimico pesquisou teor de cobre, aluminio, zinco e chumbo e a alcalinidade. Cidade enfrenta, desde o més de agosto, racionamento de
12 horas por dia.

p WA WY Peru exibe manto pré-inca de 2 mil anos com estampas tridimensionais

Manto Calendario é um dos téxteis arqueoldgicos mais importantes. Peca tinha sido vendida ilegalmente para Suécia e foi devolvida em
junho.
p WA WA Criancas marcham no Chile para pedir protecao de geleiras

A denominada "Supermarcha Familiar", que percorreu varios quarteirdes da Alameda Bernardo O'Higgins, a principal avenida da capital
chilena, até chegar ao Palacio de la Moneda, sede do Executivo, responde a uma iniciativa da filial chilena do Greenpeace, que ha varios
meses procura sensibilizar as autoridades sobre este tema.

WA WAL Bob Dylan motiva aposta entre cientistas que citam letras em artigos

Grupo de pesquisadores na Suécia usa versos em textos académicos. Segundo 'Guardian', disputa vale almogo em restaurante de
Estocolmo.

WA LW Arabia Saudita projeta bairro do futuro exclusivo para pedestres

O intuito do projeto € ter uma cidade mais humana, com estruturas que promovam a interagdo social. O intuito do projeto é ter uma
cidade mais humana, com estruturas que promovam a interagao social.

WA LW Pnuma: destruicio de manguezais é até cinco vezes maior que das florestas

Os manguezais sdao encontrados em 123 paises e cobrem uma area de 152 mil km2. Mais de 100 milhGes de pessoas vivem a uma
distancia de 10 km dessas regides e se beneficiam de seus recursos.

WAL WY Cidades adotam a politica de menos carros e mais bikes

O automodvel particular, o grande vildo da histdria, aos poucos vai perdendo espaco para a simpatica mocinha magrela, a bicicleta.

WA LWL Pesquisa: 7% dos pacientes com cancer deixam tratamento por efeito colateral

Os canceres com maior taxa de interrupgéo de tratamento neste estudo coincidiram com os mais prevalentes. Assim, entre os cinco
paises, 22% dos que deixaram o tratamento tinham um tumor de mama; 14% um cancer colorretal e 13% cancer de pulmao de ndo
pequenas células.

WA WAL Sobe para dez nimero de mortos em erupcao de vulcio no Japdo

O vulcdo - segundo maior do pais, com 3.067 metros de altura - comecou a expelir fumaca, cinzas e rochas na madrugada de sabado,
deixando cerca de 40 pessoas feridas com diferentes graus de queimaduras e lesdes causadas pela queda.

WA LW Estudantes filmam briga que levou a morte de tigre em zoo do Canada

Incidente ocorreu no Assiniboine Park Zoo, em Winnipeg, no Canada. Escola ofereceu servigo de aconselhamento a alunos que viram
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cena.

WAL WY Sistema de Alimentacdo Sustentavel é lancado por agéncias das Nacdes Unidas

A producdo de alimentos depende da protecdo ambiental, j@ que somente com recursos naturais saudaveis e em abundancia, como
agua, por exemplo, é possivel assegurar o cultivo agricola.

WA WY Cientistas enfrentam dilema ético na busca por vacinas contra o ebola

Normalmente sdo necessarios anos para provar que nova vacina é segura. Para o ebola, cientistas estdo dispensando parte dos testes
corriqueiros.

WA LW Terra perdeu mais de metade da fauna selvagem que existia ha 40 anos

A principal conclusdo do relatério "Planeta Vivo" do Fundo Mundial para a Natureza, é que as populacGes de peixes, aves, mamiferos,
anfibios e répteis decaiu em 52% desde 1970.

WA WA I Chile torna-se primeiro sul-americano a taxar carbono

Imposto sobre o carbono no Chile tem como alvo o setor de energia, particularmente geradoras que operam usinas térmicas.

WA WA R Energia solar ilumina exposicao As Margens do Rio Pinheiros, em SP

As intervengdes urbanas do artista paulistano Eduardo Srur que fazem parte da exposigao "As Margens do Rio Pinheiros", na capital
paulista, contam com uma importante aliada: a energia solar.

WAL WY Grande Barreira de Corais da Australia luta para recuperar seu esplendor

A Grande Barreira de Corais, situada na costa nordeste da Austrdlia, pretende recuperar todo seu esplendor até 2050 por meio de um
plano para limpar as aguas de suas bacia e erradicar a praga de estrelas que se alimentam de seus corais.

WA LWL Munique planeja ter 100% de energia limpa até 2025

A Alemanha é um dos paises mais avangados no mundo em iniciativas e desenvolvimento de tecnologias alternativas.

WA LW Estudo culpa aquecimento global por eventos climaticos extremos de 2013

Cientistas avaliaram 16 casos de extremos climaticos em 2013. Mudancas climaticas aumentaram risco de 9 desses eventos ocorrerem.

(WA WAIIY! Oiapoque e Feira de Santana tém suspeita de mais de 800 casos de chikungunya

A febre chikungunya é parecida com a dengue e tem os mesmos sintomas: febre, dores nas articulagées, mal-estar.

SCIENCE

Mortality experience among Minnesota taconite mining industry workers
Elizabeth M Allen, Bruce H Alexander, Richard F MacLehose, Gurumurthy
Ramachandran, and Jeffrey H Mandel
Occup. Environ. Med. 2014; 71(11): p. 744-749
http://oem.bmj.com/cgi/content/abstract/71/11/744?ct=ct

Macroevolutionary consequences of profound climate change on niche
evolution in marine molluscs over the past three million years
E. E. Saupe, J. R. Hendricks, R. W. Portell, H. J. Dowsett, A. Haywood,
S. J. Hunter, and B. S. Lieberman
Proc R Soc B. 2014; 281(1795): p. 20141995
http://rspb.royalsocietypublishing.org/cgi/content/abstract/281/1795/20141995?ct=ct

Onshore-offshore gradient in metacommunity turnover emerges only over
macroevolutionary time-scales
Adam Toma&#x0161;ovych, Stefano Dominici, Martin Zuschin, and Didier
Merle
Proc R Soc B. 2014; 281(1795): p. 20141533
http://rspb.royalsocietypublishing.org/cgi/content/abstract/281/1795/20141533?ct=ct

GSW JOUNAL

Prominent Lower Cambrian K-Bentonites In South China: Distribution,
Mineralogy, and Geochemistry
Mingzhong Zhou, Taiyi Luo, Warren D. Huff, and Shirong Liu

Journal of Sedimentary Research. 2014; 84(10): p. 842-853
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http://jsedres.sepmonline.org/cgi/content/abstract/84/10/842?source=gsw

Washover Fans: A Modern Geomorphologic Analysis and Proposed Classification
Scheme To Improve Reservoir Models
Jessica W. Hudock, Peter P. Flaig, and Lesli J. Wood
Journal of Sedimentary Research. 2014; 84(10): p. 854-865
http://jsedres.sepmonline.org/cgi/content/abstract/84/10/854?source=gsw

Concretion Formation In Volcaniclastic Host Rocks: Evaluating the Role of
Organics, Mineralogy, and Geochemistry On Early Diagenesis
S. L. Potter-McIntyre, M. A. Chan, and B. J. McPherson
Journal of Sedimentary Research. 2014; 84(10): p. 875-892
http://jsedres.sepmonline.org/cgi/content/abstract/84/10/875?source=gsw

Decreasing Rate of M>=7 Earthquakes in the Northern Hemisphere Since 1900
Pier Luigi Bragato and Monica Sugan
Seismological Research Letters published 8 October 2014,
10.1785/0220140111
http://srl.geoscienceworld.org/cgi/content/full/0220140111v1?source=gsw

Traces In the Dark--Sedimentary Processes and Facies Gradients In the Upper
Devonian-Lower Mississippian Upper Shale Member of the Bakken Formation,
Williston Basin, North Dakota, U.S.A.--Reply
Sven Egenhoff and Neil Fishman
Journal of Sedimentary Research. 2014; 84(10): p. 839-841
http://jsedres.sepmonline.org/cgi/content/full/84/10/839?source=gsw

Traces In the Dark--Sedimentary Processes and Facies Gradients In the Upper
Devonian-Lower Mississippian Upper Shale Member of the Bakken Formation,
Williston Basin, North Dakota, U.S.A.--Discussion
Juergen Schieber
Journal of Sedimentary Research. 2014; 84(10): p. 837-838
http://jsedres.sepmonline.org/cgi/content/full/84/10/837?source=gsw

J. Freeman Gilbert (1931-2014)

J. Freeman Gilbert
Seismological Research Letters published 8 October 2014,
10.1785/0220140174
http://srl.geoscienceworld.org/cgi/content/full/0220140174v1?source=gsw

Tracing the source of 'Metals in Soil Gas' with Pb isotope ratios at the

Jiaolongzhang base metal deposit, north-western China

Xu Yang, Wang Mingqi, Gao Yuyan, and Zhang He
Geochemistry: Exploration, Environment, Analysis published 8 October 2014,
10.1144/geochem2013-239
http://geea.lyellcollection.org/cgi/content/abstract/geochem2013-239v1?source=gsw

Early Mississippian Orbital-Scale Glacio-Eustasy Detected From
High-Resolution Oxygen Isotopes of Marine Apatite (Conodonts)
Zachary A. Wallace and Maya Elrick
Journal of Sedimentary Research. 2014; 84(10): p. 816-824
http://jsedres.sepmonline.org/cgi/content/abstract/84/10/816?source=gsw

Muddy Prodeltaic Hyperpycnites In the Lower Genesee Group of Central New
York, USA: Implications For Mud Transport In Epicontinental Seas
Ryan D. Wilson and Juergen Schieber
Journal of Sedimentary Research. 2014; 84(10): p. 866-874
http://jsedres.sepmonline.org/cgi/content/abstract/84/10/866?source=gsw

Fossil evidence of iron-oxidizing chemolithotrophy linked to phosphogenesis
in the wake of the Great Oxidation Event
Chris H. Crosby, Jake V. Bailey, and Mukund Sharma
Geology published 7 October 2014, 10.1130/G35922.1
http://geology.gsapubs.org/cgi/content/abstract/G35922.1v1?source=gsw

Enhanced carbon dioxide outgassing from the eastern equatorial Atlantic
during the last glacial
G.L. Foster and P.F. Sexton
Geology published 7 October 2014, 10.1130/G35806.1
http://geology.gsapubs.org/cgi/content/abstract/G35806.1v1?source=gsw

Organic-walled microfossil assemblages from glacial and interglacial
Neoproterozoic units of Australia and Svalbard
Leigh Anne Riedman, Susannah M. Porter, Galen P. Halverson, Matthew T.
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Hurtgen, and Christopher K. Junium
Geology published 7 October 2014, 10.1130/G35901.1
http://geology.gsapubs.org/cgi/content/abstract/G35901.1v1?source=gsw

Ambient Noise Recorded by a Dense Broadband Seismic Deployment in Western
Iberia
Susana Custodio, Nuno A. Dias, Bento Caldeira, Fernando Carrilho, Sara
Carvalho, Carlos Corela, Jordi Diaz, Joao Narciso, Guilherme Madureira,
Luis Matias, Christian Haberland, and WILAS Team
Bulletin of the Seismological Society of America published 7 October 2014,
10.1785/0120140079
http://www.bssaonline.org/cgi/content/abstract/0120140079v1?source=gsw

Rainfall conditions, typhoon frequency, and contemporary landslide erosion

in Japan

H. Saito, O. Korup, T. Uchida, S. Hayashi, and T. Oguchi
Geology published 7 October 2014, 10.1130/G35680.1
http://geology.gsapubs.org/cgi/content/abstract/G35680.1v1?source=gsw

Deformation from the 1989 Loma Prieta earthquake near the southwest margin

of the Santa Clara Valley, California

Kevin M. Schmidt, Stephen D. Ellen, and David M. Peterson
Geosphere published 7 October 2014, 10.1130/GES01095.1
http://geosphere.gsapubs.org/cgi/content/abstract/GES01095.1v1?source=gsw

Stratigraphic trends in detrital zircon geochronology of upper
Neoproterozoic and Cambrian strata, Osgood Mountains, Nevada, and elsewhere
in the Cordilleran miogeocline: Evidence for early Cambrian uplift of the
Transcontinental Arch
Gwen M. Linde, Patricia H. Cashman, James H. Trexler, Jr., and William R.
Dickinson
Geosphere published 7 October 2014, 10.1130/GES01048.1
http://geosphere.gsapubs.org/cgi/content/abstract/GES01048.1v1?source=gsw

Profile of a paleo-orogen: High topography across the present-day Basin and
Range from 40 to 23 Ma
Elizabeth J. Cassel, Daniel O. Breecker, Christopher D. Henry, Toti E.
Larson, and Daniel F. Stockli
Geology published 7 October 2014, 10.1130/G35924.1
http://geology.gsapubs.org/cgi/content/abstract/G35924.1v1?source=gsw

Upper flow regime bedforms on levees and continental slopes: Turbidity

current flow dynamics in response to fine-grained sediment waves

Svetlana Kostic
Geosphere published 7 October 2014, 10.1130/GES01015.1
http://geosphere.gsapubs.org/cgi/content/abstract/GES01015.1v1?source=gsw

Correlating the Arperos Basin from Guanajuato, central Mexico, to Santo

Tomas, southern Mexico: Implications for the paleogeography and origin of

the Guerrero terrane

Michelangelo Martini, Luigi Solari, and Margarita Lopez-Martinez
Geosphere published 7 October 2014, 10.1130/GES01055.1
http://geosphere.gsapubs.org/cgi/content/abstract/GES01055.1v1?source=gsw

Insights into rates of fracture growth and sealing from a model for quartz

cementation in fractured sandstones

R.H. Lander and S.E. Laubach
Geological Society of America Bulletin published 6 October 2014,
10.1130/B31092.1
http://gsabulletin.gsapubs.org/cgi/content/abstract/B31092.1v1?source=gsw

Reconstruction of maximum burial along the Northern Apennines thrust wedge

(Italy) by indicators of thermal exposure and modeling

C. Caricchi, L. Aldega, and S. Corrado
Geological Society of America Bulletin published 6 October 2014,
10.1130/B30947.1
http://gsabulletin.gsapubs.org/cgi/content/abstract/B30947.1v1?source=gsw

Reconstructing the deadly eruptive events of 1790 CE at K&#x012B;lauea

Volcano, Hawai'i

Donald A. Swanson, Samantha J. Weaver, and Bruce F. Houghton
Geological Society of America Bulletin published 6 October 2014,
10.1130/B31116.1
http://gsabulletin.gsapubs.org/cgi/content/abstract/B31116.1v1?source=gsw
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Constructing forearc architecture over megathrust seismic cycles:

Geological snapshots from the Maule earthquake region, Chile

Felipe Aron, Jose Cembrano, Felipe Astudillo, Richard W. Allmendinger, and

Gloria Arancibia
Geological Society of America Bulletin published 6 October 2014,
10.1130/B31125.1
http://gsabulletin.gsapubs.org/cgi/content/abstract/B31125.1v1?source=gsw

Orogenic pulses in the Alberta Rocky Mountains: Radiometric dating of major

faults and comparison with the regional tectono-stratigraphic record

Dinu Ion Pan&#x0103; and Ben A. van der Pluijm
Geological Society of America Bulletin published 6 October 2014,
10.1130/B31069.1
http://gsabulletin.gsapubs.org/cgi/content/abstract/B31069.1v1?source=gsw

Introduction to this special section: Hydrofracturing -- Modern and novel
methods
Jon E. Olson and Stephen E. Laubach
The Leading Edge. 2014; 33(10): p. 1088
http://tle.geoscienceworld.org/cgi/content/abstract/33/10/1088?source=gsw

Data sonification with the seismic signature of ocean surf

Yongpeng Tang
The Leading Edge. 2014; 33(10): p. 1128-1134
http://tle.geoscienceworld.org/cgi/content/abstract/33/10/1128?source=gsw

Impact of swelling clays on the spalling decay of building limestones:

insights from X-ray diffraction profile modeling

Jeremie Berthonneau, Olivier Grauby, Eric Ferrage, Jean-Marc Vallet,

Philippe Bromblet, David Dessandier, Damien Chaudanson, and Alain Baronnet
European Journal of Mineralogy. 2014; 26(5): p. 643-656
http://eurjmin.geoscienceworld.org/cgi/content/abstract/26/5/643?source=gsw

Koksharovite, CaMg2Fe3+4(V04)6, and grigorievite, Cu3Fe3+2AI2(V04)6, two
new howardevansite-group minerals from volcanic exhalations
Igor V. Pekov, Natalia V. Zubkova, Vasiliy O. Yapaskurt, Pavel M.
Kartashov, Yury S. Polekhovsky, Mikhail N. Murashko, and Dmitry Y.
Pushcharovsky
European Journal of Mineralogy. 2014; 26(5): p. 667-677
http://eurjmin.geoscienceworld.org/cgi/content/abstract/26/5/667?source=gsw

Use of S-wave attenuation from perforation shots to map the growth of the
stimulated reservoir volume in the Marcellus gas shale
Yunhui Tan, Chengping Chai, and Terry Engelder
The Leading Edge. 2014; 33(10): p. 1090-1096
http://tle.geoscienceworld.org/cgi/content/abstract/33/10/1090?source=gsw

ASSESSING THE PALEOENVIRONMENTAL SIGNIFICANCE OF MIDDLE-LATE PENNSYLVANIAN
CONODONT APATITE {delta}180 VALUES IN THE ILLINOIS BASIN
NICHOLAS A. ROSENAU, NEIL J. TABOR, and ACHIM D. HERRMANN
Palaios. 2014; 29(6): p. 250-265
http://palaios.sepmonline.org/cgi/content/abstract/29/6/250?source=gsw

MANGANESE-BEARING RHIZOCRETIONS IN THE WILLWOOD FORMATION, WYOMING, U.S.A.:
IMPLICATIONS FOR PALEOCLIMATE DURING THE PALEOCENE-EOCENE THERMAL MAXIMUM
DANIEL T. WOODY, JON J. SMITH, MARY J. KRAUS, and STEPHEN T. HASIOTIS
Palaios. 2014; 29(6): p. 266-276
http://palaios.sepmonline.org/cgi/content/abstract/29/6/266?source=gsw

THE OCCURRENCE OF VERTEBRATE AND INVERTEBRATE FOSSILS IN A SEQUENCE
STRATIGRAPHIC CONTEXT: THE JURASSIC SUNDANCE FORMATION, BIGHORN BASIN,
WYOMING, U.S.A
SHARON K. MCMULLEN, STEVEN M. HOLLAND, and F. ROBIN O'KEEFE
Palaios. 2014; 29(6): p. 277-294
http://palaios.sepmonline.org/cgi/content/abstract/29/6/277?source=gsw

MICROBIALITES IN A HIGH-ALTITUDE ANDEAN LAKE: MULTIPLE CONTROLS ON

CARBONATE PRECIPITATION AND LAMINA ACCRETION

FERNANDO J. GOMEZ, LINDA C. KAH, JULIE K. BARTLEY, and RICARDO A. ASTINI
Palaios. 2014; 29(6): p. 233-249
http://palaios.sepmonline.org/cgi/content/abstract/29/6/233?source=gsw

TAPHONOMY AND DEPOSITIONAL SETTING OF THE BURGESS SHALE TULIP BEDS, MOUNT
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STEPHEN, BRITISH COLUMBIA

LORNA J. O'BRIEN, JEAN-BERNARD CARON, and ROBERT R. GAINES
Palaios. 2014; 29(6): p. 309-324
http://palaios.sepmonline.org/cgi/content/abstract/29/6/309?source=gsw

SALINE LAKES ... A LOGICAL STEP IN EXPLORING HABITABILITY OF "THE FINAL
FRONTIER"
KATHLEEN NICOLL and DAVID B. FINKELSTEIN
Palaios. 2014; 29(6): p. 231-232
http://palaios.sepmonline.org/cgi/content/full/29/6/231?source=gsw

TAPHONOMY OF CAMBRIAN PHOSPHATIC SMALL SHELLY FOSSILS

JESSICA R. CREVELING, ANDREW H. KNOLL, and DAVID T. JOHNSTON
Palaios. 2014; 29(6): p. 295-308
http://palaios.sepmonline.org/cgi/content/abstract/29/6/295?source=gsw

A Study of the Sensitivity of Response Spectral Amplitudes on Seismological
Parameters Using Algorithmic Differentiation
Christian Molkenthin, Frank Scherbaum, Andreas Griewank, Nicolas Kuehn, and
Peter Stafford
Bulletin of the Seismological Society of America. 2014; 104(5): p.
2240-2252
http://www.bssaonline.org/cgi/content/abstract/104/5/2240?source=gsw

Three-Dimensional Seismic-Velocity Model for the Unconsolidated Mississippi

Embayment Sediments from H/V Ambient Noise Measurements

Charles A. Langston and Stephen P. Horton
Bulletin of the Seismological Society of America. 2014; 104(5): p.
2349-2358
http://www.bssaonline.org/cgi/content/abstract/104/5/2349?source=gsw

A Study of Site Effects in Ilan, Taiwan, Based on Attenuation Relationships

of Spectral Acceleration

Kun-Sung Liu, Yi-Ben Tsai, Chien-Hsin Chang, and Po-Shen Lin
Bulletin of the Seismological Society of America. 2014; 104(5): p.
2467-2490
http://www.bssaonline.org/cgi/content/abstract/104/5/2467?source=gsw

Bulletin of the Seismological Society of America
October 2014; 104 (5)
http://bssa.geoscienceworld.org/content/104/5?etoc

The 1531 Lisbon Earthquake: A Tsunami in the Tagus Estuary?

M. A. Baptista, J. M. Miranda, and J. Batllé

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2149-2161, First published on September 16, 2014,
doi:10.1785/0120130316

http://bssa.geoscienceworld.org/content/104/5/2149.abstract?etoc

The 2001-Present Induced Earthquake Sequence in the Raton Basin of
Northern New Mexico and Southern Colorado

Justin L. Rubinstein, William L. Ellsworth, Arthur McGarr, and Harley M.
Benz

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2162-2181, First published on September 16, 2014,
doi:10.1785/0120140009

http://bssa.geoscienceworld.org/content/104/5/2162.abstract?etoc

Limited Dynamic Earthquake Triggering in the Socorro Magma Body Region,
Rio Grande Rift, New Mexico

Emily A. Morton and Susan L. Bilek

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2182-2193, First published on September 16, 2014,
doi:10.1785/0120140021

http://bssa.geoscienceworld.org/content/104/5/2182.abstract?etoc

Mysterious Tremor-Like Signals Seen on the Reelfoot Fault, Northern
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Tennessee

Blaine M. Bockholt, Charles A. Langston, Heather R. DeShon, Steven
Horton, and Mitch Withers

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2194-2205, First published on September 16, 2014,
doi:10.1785/0120140030

http://bssa.geoscienceworld.org/content/104/5/2194.abstract?etoc

A Low-Dispersive Symplectic Partitioned Runge-Kutta Method for Solving
Seismic-Wave Equations: I. Scheme and Theoretical Analysis

Xiao Ma, Dinghui Yang, Guojie Song, and Meixia Wang

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2206-2225, First published on September 2, 2014,
doi:10.1785/0120120210

http://bssa.geoscienceworld.org/content/104/5/2206.abstract?etoc

The Role of the Rotational Inertia on the Seismic Resistance of
Free-Standing Rocking Columns and Articulated Frames

Nicos Makris

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2226-2239, First published on September 16, 2014,
doi:10.1785/0120130064

http://bssa.geoscienceworld.org/content/104/5/2226.abstract?etoc

A Study of the Sensitivity of Response Spectral Amplitudes on

Seismological Parameters Using Algorithmic Differentiation

Christian Molkenthin, Frank Scherbaum, Andreas Griewank, Nicolas Kuehn,
and Peter Stafford

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2240-2252, First published on August 26, 2014, doi:10.1785/0120140022

http://bssa.geoscienceworld.org/content/104/5/2240.abstract?etoc
Coherence of Teleseismic P and S waves across the Transportable Array
Charles A. Langston

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2253-2265, First published on August 19, 2014, doi:10.1785/0120140075

http://bssa.geoscienceworld.org/content/104/5/2253.abstract?etoc

Overtone Interference in Array-Based Love-Wave Phase Measurements
Anna Foster, Meredith Nettles, and Goran Ekstrém

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2266-2277, First published on September 16, 2014,
doi:10.1785/0120140100

http://bssa.geoscienceworld.org/content/104/5/2266.abstract?etoc

Geophysical Constraints on the Seismotectonics of the Sikkim Himalaya
B. R. Arora, Sanjay K. Prajapati, and C. D. Reddy

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2278-2287, First published on September 16, 2014,
doi:10.1785/0120130254

http://bssa.geoscienceworld.org/content/104/5/2278.abstract?etoc

Application of Horizontal-to-Vertical Spectral Ratios of Earthquake

Ground Motions to Identify Subsurface Structures at and around the K-NET
Site in Tohoku, Japan

Fumiaki Nagashima, Shinichi Matsushima, Hiroshi Kawase, Francisco J.
Sanchez-Sesma, Takashi Hayakawa, Toshimi Satoh, and Mitsutaka Oshima
Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2288-2302, First published on August 19, 2014, doi:10.1785/0120130219

http://bssa.geoscienceworld.org/content/104/5/2288.abstract?etoc

The Stress State of the Northwest Geysers, California Geothermal Field,

and Implications for Fault-Controlled Fluid Flow

Katie Boyle and Mark Zoback

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2303-2312, First published on August 12, 2014, doi:10.1785/0120130284
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http://bssa.geoscienceworld.org/content/104/5/2303.abstract?etoc

A VS30 Map for California with Geologic and Topographic Constraints
E. M. Thompson, D. J. Wald, and C. B. Worden

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2313-2321, First published on September 16, 2014,
doi:10.1785/0120130312

http://bssa.geoscienceworld.org/content/104/5/2313.abstract?etoc

Imaging P and S Attenuation in the Sacramento-San Joaquin Delta Region,
Northern California

Donna Eberhart-Phillips, Clifford Thurber, and Jon B. Fletcher

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2322-2336, First published on July 29, 2014, doi:10.1785/0120130336

http://bssa.geoscienceworld.org/content/104/5/2322.abstract?etoc

Influence of the VS Profiles beyond 30 m Depth on Linear Site Effects:
Assessment from the KiK-net Data

Julie Régnier, Luis Fabian Bonilla, Etienne Bertrand, and Jean-Francgois
Semblat

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2337-2348, First published on September 16, 2014,
doi:10.1785/0120140018

http://bssa.geoscienceworld.org/content/104/5/2337.abstract?etoc

Three-Dimensional Seismic-Velocity Model for the Unconsolidated
Mississippi Embayment Sediments from H/V Ambient Noise Measurements
Charles A. Langston and Stephen P. Horton

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2349-2358, First published on July 29, 2014, doi:10.1785/0120140026

http://bssa.geoscienceworld.org/content/104/5/2349.abstract?etoc

Magnitude Limits of Subduction Zone Earthquakes

Yufang Rong, David D. Jackson, Harold Magistrale, and Chris Goldfinger
Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2359-2377, First published on September 16, 2014,
doi:10.1785/0120130287

http://bssa.geoscienceworld.org/content/104/5/2359.abstract?etoc

Moment Magnitude-Rupture Area Scaling and Stress-Drop Variations for
Earthquakes in the Mediterranean Region

K. I. Konstantinou

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2378-2386, First published on August 26, 2014, doi:10.1785/0120140062

http://bssa.geoscienceworld.org/content/104/5/2378.abstract?etoc

A Generalization of the Double-Corner-Frequency Source Spectral Model and
Its Use in the SCEC BBP Validation Exercise

David M. Boore, Carola Di Alessandro, and Norman A. Abrahamson

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2387-2398, First published on September 16, 2014,
doi:10.1785/0120140138

http://bssa.geoscienceworld.org/content/104/5/2387.abstract?etoc

The Destiny of a Clast within a Molten Pseudotachylyte Vein

Andrea Bizzarri

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2399-2411, First published on August 19, 2014, doi:10.1785/0120140084

http://bssa.geoscienceworld.org/content/104/5/2399.abstract?etoc

A Study of Microseisms Induced by Typhoon Nanmadol Using Ocean-Bottom
Seismometers

Jing-Yi Lin, Tzu-Chuan Lee, Hsin-Sung Hsieh, Yen-Fu Chen, Yi-Chin Lin,
Hsin-Hua Lee, and Yi-Ying Wen

Bulletin of the Seismological Society of America, October 2014, v. 104,
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p. 2412-2421, First published on September 16, 2014,
doi:10.1785/0120130237

http://bssa.geoscienceworld.org/content/104/5/2412.abstract?etoc

Performance of an Optical Seismometer from 1 pHz to 10 Hz

Jonathan Berger, Peter Davis, Rudolf Widmer-Schnidrig, and Mark Zumberge
Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2422-2429, First published on August 26, 2014, doi:10.1785/0120140052

http://bssa.geoscienceworld.org/content/104/5/2422.abstract?etoc

Site Effects and Peak Ground Accelerations Observed in Guadalajara,
Mexico, for the 9 October 1995 Mw 8 Colima-Jalisco, Earthquake

M. Chavez, S. Garcia, E. Cabrera, M. Ashworth, N. Perea, A. Salazar, E.
Chavez, J. Saborio-Ulloa, and J. Saborio-Ortega

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2430-2455, First published on September 16, 2014,
doi:10.1785/0120130144

http://bssa.geoscienceworld.org/content/104/5/2430.abstract?etoc

An Efficient Algorithm to Identify Strong-Velocity Pulses in
Multicomponent Ground Motions

Shrey K. Shahi and Jack W. Baker

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2456-2466, First published on September 16, 2014,
doi:10.1785/0120130191

http://bssa.geoscienceworld.org/content/104/5/2456.abstract?etoc

A Study of Site Effects in Ilan, Taiwan, Based on Attenuation

Relationships of Spectral Acceleration

Kun-Sung Liu, Yi-Ben Tsai, Chien-Hsin Chang, and Po-Shen Lin

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2467-2490, First published on August 26, 2014, doi:10.1785/0120130238

http://bssa.geoscienceworld.org/content/104/5/2467.abstract?etoc

Assessment of Coherency for Bidirectional Horizontal Ground Motions and
Its Application for Simulating Records at Multiple Stations

H. P. Hong and T. J. Liu

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2491-2502, First published on August 12, 2014, doi:10.1785/0120130241

http://bssa.geoscienceworld.org/content/104/5/2491.abstract?etoc

Evaluation of Site Effects on Strong-Motion Records in Concepcién during

the 2010 Maule, Chile, Earthquake

Saburoh Midorikawa, Hiroaki Yamanaka, Kosuke Chimoto, Rafael Riddell,
Hiroyuki Miura, and Koichiro Saguchi

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2503-2511, First published on August 26, 2014, doi:10.1785/0120130249

http://bssa.geoscienceworld.org/content/104/5/2503.abstract?etoc

Test of Goodness of the NGA Ground-Motion Equations to Predict the Strong
Motions of the 2012 Ahar-Varzaghan Dual Earthquakes in Northwestern Iran
Mehdi Mousavi, Hamid Zafarani, Sahar Rahpeyma, and Alireza Azarbakht
Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2512-2528, First published on August 5, 2014, doi:10.1785/0120130302

http://bssa.geoscienceworld.org/content/104/5/2512.abstract?etoc

Relation of Landslides Triggered by the Kiholo Bay Earthquake to Modeled
Ground Motion

Edwin L. Harp, Stephen H. Hartzell, Randall W. Jibson, Leonardo
Ramirez-Guzman, and Robert G. Schmitt

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2529-2540, First published on September 16, 2014,
doi:10.1785/0120140047

http://bssa.geoscienceworld.org/content/104/5/2529.abstract?etoc
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Path Durations for Use in the Stochastic-Method Simulation of Ground
Motions

David M. Boore and Eric M. Thompson

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2541-2552, First published on August 12, 2014, doi:10.1785/0120140058

http://bssa.geoscienceworld.org/content/104/5/2541.abstract?etoc

Application of Seismic Array Processing to Earthquake Early Warning
L. Meng, R. M. Allen, and J.-P. Ampuero

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2553-2561, First published on September 16, 2014,
doi:10.1785/0120130277

http://bssa.geoscienceworld.org/content/104/5/2553.abstract?etoc

Comment on “Estimation of Ground Motion in Mexico City from a Repeat of
the M~7.0 Acambay Earthquake of 1912” by S. K. Singh, A. Iglesias, M.
Ordaz, X. Pérez-Campos, and L. Quintanar

Max Suter

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2562-2564, First published on September 9, 2014,
doi:10.1785/0120140126

http://bssa.geoscienceworld.org/content/104/5/2562.extract?etoc

Reply to "Comment on ‘Estimation of Ground Motion in Mexico City from a
Repeat of the M~7.0 Acambay Earthquake of 1912’ by S. K. Singh, A.
Iglesias, M. Ordaz, X. Pérez-Campos, and L. Quintanar” by M. Suter

S. K. Singh, A. Iglesias, M. Ordaz, X. Pérez-Campos, and L. Quintanar
Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2565-2566, First published on September 9, 2014,
doi:10.1785/0120140217

http://bssa.geoscienceworld.org/content/104/5/2565.extract?etoc

Phase-Weighted Stacking Applied to Low-Frequency Earthquakes

Clifford H. Thurber, Xiangfang Zeng, Amanda M. Thomas, and Pascal Audet
Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2567-2572, First published on August 19, 2014, doi:10.1785/0120140077

http://bssa.geoscienceworld.org/content/104/5/2567.abstract?etoc

Green'’s Functions for Surface Waves in a Generic Velocity Structure
Victor C. Tsai and Sarun Atiganyanun

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2573-2578, First published on September 9, 2014,
doi:10.1785/0120140121

http://bssa.geoscienceworld.org/content/104/5/2573.abstract?etoc

Three-Dimensional Compressional Attenuation Model (QP) for the Salton
Trough, Southern California

Guoqing Lin

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2579-2586, First published on September 9, 2014,
doi:10.1785/0120140049

http://bssa.geoscienceworld.org/content/104/5/2579.abstract?etoc

Northeast-Oriented Transpression Structure in the Northern New Madrid
Seismic Zone: Extension of a Shear Zone across the Reelfoot Fault
Stepover Arm

Edward W. Woolery and Ali Almayahi

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2587-2596, First published on September 9, 2014,
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doi:10.1785/0120140066
http://bssa.geoscienceworld.org/content/104/5/2587.abstract?etoc

Velocity Structure of the Saint Elias, Alaska, Region from Local

Earthquake Tomography

Irina Zabelina, Natalia A. Ruppert, and Jeffrey T. Freymueller

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2597-2603, First published on August 26, 2014, doi:10.1785/0120140072

http://bssa.geoscienceworld.org/content/104/5/2597.abstract?etoc

M-logA Models and Other Curiosities

Thomas C. Hanks and William H. Bakun

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2604-2610, First published on August 5, 2014, doi:10.1785/0120130163

http://bssa.geoscienceworld.org/content/104/5/2604.abstract?etoc

A Review Study of the Source Parameters of the 23 August 2011 Mw 5.7
Virginia Earthquake

Dariush Motazedian and Shutian Ma

Bulletin of the Seismological Society of America, October 2014, v. 104,
p. 2611-2618, First published on September 2, 2014,
doi:10.1785/0120140036

http://bssa.geoscienceworld.org/content/104/5/2611.abstract?etoc

Shaking from Injection-Induced Earthquakes in the Central and Eastern
United States

Susan E. Hough

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2619-2626, First published on August 19, 2014, doi:10.1785/0120140099

http://bssa.geoscienceworld.org/content/104/5/2619.abstract?etoc

The Rupture Mode of the Shallow Large-Slip Surge of the Tohoku-Oki
Earthquake

Christopher H. Scholz

Bulletin of the Seismological Society of America, October 2014, v. 104,

p. 2627-2631, First published on August 19, 2014, doi:10.1785/0120140130

http://bssa.geoscienceworld.org/content/104/5/2627.abstract?etoc

Planet Earth Online.
NEWS

- Scientists probe leak risk from seabed CO2 stores (1 Oct 2014)
- http://planetearth.nerc.ac.uk/tools/elink.aspx?m=141006&c=1&id=1762

FEATURES

- Biodiversity and big data (3 Oct 2014)
- http://planetearth.nerc.ac.uk/tools/elink.aspx?m=141006&c=2&id=1752

PODCASTS & VIDEO

- How plastic pollution may harm marine life (30 Sep 2014)
- http://planetearth.nerc.ac.uk/tools/elink.aspx?m=141006&c=3&id=1761

BLOGS ENTRIES

- Mapping the Maltese escarpment (19 Sep 2014)
- http://planetearth.nerc.ac.uk/tools/elink.aspx?m=141006&c=4&id=1037&pid=465

- Unpicking the causes of last winter's floods (4 Sep 2014)
- http://planetearth.nerc.ac.uk/tools/elink.aspx?m=141006&c=4&id=1037&pid=464

- NOC announces marine sensor competition (4 Sep 2014)
- http://planetearth.nerc.ac.uk/tools/elink.aspx?m=141006&c=4&id=1037&pid=463

- Research behind the headlines - How NERC science is used in the event of an Icelandic volcanic erupt (3 Sep 2014)
- http://planetearth.nerc.ac.uk/tools/elink.aspx?m=141006&c=4&id=1037&pid=462
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- Southern Ocean life mapped (26 Aug 2014)
- http://planetearth.nerc.ac.uk/tools/elink.aspx?m=141006&c=4&id=1037&pid=461

Planet Earth Online is the companion website to the award-winning magazine Planet Earth published and funded by the Natural
Environment Research Council (NERC). The magazine is available in e-magazine format
athttp://www.nerc.ac.uk/latest/publications/planetearth/

You are receiving this email because you provided us with your email address and requested we contact you each week with the latest
news, features, podcasts, video clips and blogs from our site.

If you no longer wish to receive this email, unsubscribe by following this link -
http://planetearth.nerc.ac.uk/tools/unsubscribe.aspx?e=revistadegeologia@yahoo.com.br

Planet Earth Online - environmental research news
http://planetearth.nerc.ac.uk/

European Journal of Mineralogy
October 2014; 26 (5)
http://eurjmin.geoscienceworld.org/content/26/5?etoc

Axial thermal expansion and related thermophysical parameters in the
Mg, Fe olivine solid-solution series

Herbert Kroll, Armin Kirfel, and Rolf Heinemann

Eur J Mineral, October 2014, v. 26, p. 607-621, First published on June
9, 2014, doi:10.1127/0935-1221/2014/0026-2398

http://eurjmin.geoscienceworld.org/content/26/5/607.abstract?etoc

Oriented inclusions in apatite in a post-UHP fluid-mediated regime
(Tromsg Nappe, Norway)

Igor Broska, Erling J. Krogh Ravna, Peter Vojtko, Marian Janak, Patrik
Koneény, Martin Pentrak, Peter Bacik, Jarmila Luptakova, and Kare
Kullerud

Eur J Mineral, October 2014, v. 26, p. 623-634, First published on June
9, 2014, d0i:10.1127/0935-1221/2014/0026-2396

http://eurjmin.geoscienceworld.org/content/26/5/623.abstract?etoc

Petrographic classification of unusual high-pressure metamorphic rocks
Roberto Giustetto and Roberto Compagnoni

Eur J Mineral, October 2014, v. 26, p. 635-642, First published on June
1, 2014, doi:10.1127/0935-1221/2014/0026-2395

http://eurjmin.geoscienceworld.org/content/26/5/635.abstract?etoc

Impact of swelling clays on the spalling decay of building limestones:
insights from X-ray diffraction profile modeling

Jeremie Berthonneau, Olivier Grauby, Eric Ferrage, Jean-Marc Vallet,
Philippe Bromblet, David Dessandier, Damien Chaudanson, and Alain
Baronnet

Eur J Mineral, October 2014, v. 26, p. 643-656, First published on June
1, 2014, do0i:10.1127/0935-1221/2014/0026-2393

http://eurjmin.geoscienceworld.org/content/26/5/643.abstract?etoc

Influence of thermal equilibrium and microstructure of dense zircon-doped
dolomite refractories on rate of hydration and slag attack

Abdel Monem Soltan and Mohamed Serry

Eur J Mineral, October 2014, v. 26, p. 657-665, First published on June
22, 2014, doi:10.1127/0935-1221/2014/0026-2402

http://eurjmin.geoscienceworld.org/content/26/5/657.abstract?etoc

Koksharovite, CaMg2Fe~3+4(V04)6, and grigorievite, Cu3Fe”~3+2AI2(V04)6,
two new howardevansite-group minerals from volcanic exhalations

Igor V. Pekov, Natalia V. Zubkova, Vasiliy O. Yapaskurt, Pavel M.

Kartashov, Yury S. Polekhovsky, Mikhail N. Murashko, and Dmitry Y.
Pushcharovsky

Eur J Mineral, October 2014, v. 26, p. 667-677, First published on June
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12, 2014, doi:10.1127/0935-1221/2014/0026-2400

http://eurjmin.geoscienceworld.org/content/26/5/667.abstract?etoc

The arrojadite enigma III. The incorporation of volatiles: a polarised
FTIR spectroscopy study

Giancarlo Della Ventura, Fabio Bellatreccia, Francesco Radica, Christian
Chopin, and Roberta Oberti

Eur J Mineral, October 2014, v. 26, p. 679-688, First published on June
22,2014, doi:10.1127/0935-1221/2014/0026-2397

http://eurjmin.geoscienceworld.org/content/26/5/679.abstract?etoc

Nafertisite, Na3Fe~2+ 10Ti2(Si6017)202(0OH)6F(H20)2, from Mt.
Kukisvumchorr, Khibiny alkaline massif, Kola peninsula, Russia:
Refinement of the crystal structure and revision of the chemical formula
Fernando Camara, Elena Sokolova, Yassir A. Abdu, and Frank C. Hawthorne
Eur J Mineral, October 2014, v. 26, p. 689-700, First published on
September 10, 2014, doi:10.1127/0935-1221/2014/0026-2401
http://eurjmin.geoscienceworld.org/content/26/5/689.abstract?etoc

Geochemistry: Exploration, Environment, Analysis
November 2014; 14 (4)
http://geea.geoscienceworld.org/content/14/4?etoc

Direct analysis of soils by ETV-ICP-AES: a powerful tool for mineral
exploration

Farhad Kaveh, Christopher J. Oates, and Diane Beauchemin

Geochem., November 2014, v. 14, p. 305-313, First published on June 18,
2014, doi:10.1144/geochem2013-230

http://geea.geoscienceworld.org/content/14/4/305.abstract?etoc

Optimal ferromagnetic fraction in till samples along ice-flow paths: case
studies from the Sue-Dianne and Thompson deposits, Canada

A.-A. Sappin, C. Dupuis, G. Beaudoin, M. Pozza, I. McMartin, and M.B.
McClenaghan

Geochem., November 2014, v. 14, p. 315-329, First published on June 18,
2014, doi:10.1144/geochem2013-212

http://geea.geoscienceworld.org/content/14/4/315.abstract?etoc

Multivariate analysis of stream sediment data from Nanling metallogenic
belt, South China

Yue Liu, Qiuming Cheng, Qinglin Xia, and Xinging Wang

Geochem., November 2014, v. 14, p. 331-340, First published on July 10,
2014, doi:10.1144/geochem2013-213

http://geea.geoscienceworld.org/content/14/4/331.abstract?etoc

Copper, Zn and Pb soil geochemistry data from the NE domain of the
Iberian Pyrite Belt in Portugal: implications for mineral exploration

F. Luz, A. Mateus, J.X. Matos, and M.A. Gongalves

Geochem., November 2014, v. 14, p. 341-358, First published on June 18,
2014, doi:10.1144/geochem2012-196

http://geea.geoscienceworld.org/content/14/4/341.abstract?etoc

Application of factor analysis and concentration-volume fractal modeling
to delineation of 3D geochemical patterns: a case study of the Jinwozi
gold field, NW China

Xin Lin, Bimin Zhang, and Xueqiu Wang

Geochem., November 2014, v. 14, p. 359-367, First published on June 18,
2014, doi:10.1144/geochem2013-229

http://geea.geoscienceworld.org/content/14/4/359.abstract?etoc

Duplicate sampling and the retention of archival diamond drill-core: no
longer a contradiction
Cliff Stanley
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Geochem., November 2014, v. 14, p. 369-379, First published on July 10,
2014, doi:10.1144/geochem2013-222

http://geea.geoscienceworld.org/content/14/4/369.abstract?etoc

IAPC
Geochemistry International

Vol. 52, No. 10, 2014
A simultaneous English language translation of this journal is available from Pleiades Publishing, Ltd.
Distributed worldwide by Springer. Geochemistry International ISSN 0016-7029.

PVT Parameters of Fluid Inclusions and the C, O, N, and Ar Isotopic Composition

in a Garnet Lherzolite Xenolith from the Oasis Jetty, East Antarctica

A. I. Buikin, I. P. Solovova, A. B. Verchovsky, L. N. Kogarko, and A. A. Averin p. 805 _abstract
On the Preservation of Xe of the Isotopically Normal Component of Noble Gases

in Meteoritic Nanodiamonds and “He in Lunar Soil According to the Data

of Gas Desorption during Stepped Pyrolysis

A. V. Fisenko, A. B. Verchovsky, and L. F. Semjonova p. 822 _abstract

Geochemistry and Origin of Metabasites from the Granulite-Gneiss Complex

of the Angara-Kan Block, Southwestern Siberian Craton

O. M. Turkina and A. D. Nozhkin p. 829 _abstract

Geochemistry of Alkali and Nepheline Syenites of the Ukrainian Shield: ICP-MS Data

A. V. Dubyna, S. G. Kryvdik, and V. V. Sharygin p. 842 _abstract

Generation of Hydrocarbons in the Burial History of Silurian Formations

in the Libyan Part of the Ghadames Basin

Yu. I. Galushkin and M. Sak p. 857 _abstract

Fluoride and Arsenic Hydrogeochemistry of Groundwater at Yuncheng Basin,

Northern China

Anas M. Khair, Chengcheng Li, Qinhong Hu, and Xubo Gao, and Yanxin Wanga p. 868 _abstract

SHORT COMMUNICATIONS
Gold Sulfoarsenide Complexes in Ore-Forming Hydrothermal Solutions
(Thermodynamic Modeling)
N. V. Vilor, L. A. Kazmin, and N. A. Goryachev p. 882 abstract
Effect of Groundwater Runoff on the Chemical Composition of the Delta-Front Water
of the Selenga River, Lake Baikal
I. B. Mizandrontsev, I. V. Tomberg, L. M. Sorokovnikova, and V. N. Sinyukovich p. 891 _abstract

CHRONICLE
Fourteenth International Symposium on Water-Rock Interaction, Avignon,
France, June 9-14, 2013
N. V. Guseva, B. N. Ryzhenko, and S. L. Shvartsev p.898

EARTH PAGES

Signs of lunar tectonics
Posted on October 4, 2014 by Steve Drury | Leave a comment

Large features on the near side of the Moon give us the illusion of the Man-in-the-Moon gazing down benevolently once a month. The
lightest parts are the ancient lunar highlands made from feldspar-rich anorthosite, hence their high albedo. The dark components,
originally thought to be seas or maria, are now known to be large areas of flood basalt formed about half a billion years after the Moon'’s
origin. Some show signs of a circular structure and have been assigned to the magmatic aftermath of truly gigantic impacts during the

4.1-3.8 Ga Late Heavy Bombardment. The largest mare feature, with a diameter of 3200 km, isOceanus Procellarum, which has a more

irregular shape, though it envelopes some smaller maria with partially circular outlines.
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Full Moon viewed from Earth. Oceanus Procellarum is the large, irreqular dark feature at left. (credit: Wikipedia)
A key line of investigation to improve knowledge of the lunar maria is the structure of the Moon’s gravitational field above them.
Obviously, this can only be achieved by an orbiting experiment, and in early 2012 NASA launched one to provide detailed gravitational

information: the Gravity Recovery and Interior Laboratory (GRAIL) whose early results were summarised by EPN in December 2012.

GRAIL used two satellites orbiting in a tandem configuration similar to the US-German Gravity Recovery and Climate

Experiment (GRACE) launched in 2002 to measure variations over time in the Earth’s gravity field. The Grail orbiters flew in a low orbit
and eventually crashed into the Moon in December 2012, after producing lots of data whose processing continues.

The latest finding from GRAIL concerns the gravity structure of the Procellarum region (Andrews-Hanna, J.C. and 13 others 2014.
Structure and evolution of the lunar Procellarum region as revealed by GRAIL gravity data. Nature, v. 514, p. 68-71) have yielded a
major surprise. Instead of a system of anomalies combining circular arcs, as might be expected from a product of major impacts, the

basaltic basin has a border made up of many linear segments that define an unusually angular structure.
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The topography and gravity structure of the Moon. Oceanus Procellarum is roughly at the centre. Note: the images cover both near- and
far side of the Moon. (credit: Andrews-Hanna et al 2014)

The features only become apparent from the gravity data after they have been converted to the first derivative of the Bouguer
anomaly (its gradient). Interpreting the features has to explain the angularity, which looks far more like an outcome of tectonics than
bombardments. The features have been explained as rift structures through which basaltic magma oozed to the surface, perhaps feeding

the vast outpourings of mare basalts, unusually rich in potassium (K), rare-earth elements (REE) and phosphorus (P) know as KREEP
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basalts. The Procellarum polygonal structure encompasses those parts of the lunar surface that are richest in the radioactive isotopes of
potassium, thorium and uranium (measured from orbit by a gamma-ray spectrometer) - thorium concentration is shown in the figure.
Tectonics there may be on the Moon, but the authors are not suggesting platetectonics but rather structures formed as a huge mass of
radioactively heated lunar lithosphere cooled down at a faster rate than the rest of the outer Moon. Nor are they casting doubt on the
Late Heavy Bombardment, for there is no escaping the presence of both topographic and gravity-defined circular features, just that the
biggest expanse of basaltic surface on the Moon may have erupted for other reasons than a huge impact.

Related articles

Strikingly Geometric’ Shapes Hidden on Moon’s Surface

Leave a comment

Posted in Geophysics, Planetary, extraterrestrial geology, and meteoritics

Tagged Gravity Recovery and Interior Laboratory, Late Heavy Bombardment, Lunar tectonics, Moon, Oceanus Procellarum

Earthquakes and radar interferometry
Posted on October 4, 2014 by Steve Drury | Leave a comment

A friend recently moved to the Napa Valley in California, almost certainly motivated by the vast area given over to the grape and the
quality of Napa wines. Shortly after the flit, in the middle of some minor refurbishment, he had quite a shock; a Magnitude 6.0
earthquake at 3:20 a.m. local time on 24 August, the worst in northern California for 25 years. My friend lives only 15 km from the
epicentre in South Napa, but his house was undamaged. His confidence in the move remains unshaken, however, as there was no effect
on this year’s grape harvest.

The event was monitored by the European Space Agency’s Sentinel-1A high-resolution radar satellite that entered orbit in April 2014.
Sentinel revisits any area on the ground every 12 days, has all-weather/day-night imaging capacity, a 250 km-wide image swath with 10
m spatial resolution and is designed to analyse ground movements using interferometry between radar data before and after events.

Interferometric radar imaging or InSAR relies on changes in the phase of radar waves between two dates of ‘illumination’ of the ground

- radar images normally use only the amplitude of a radar wave, ignoring its phase - and potentially can measure shifts in ground

elevation of the order of centimetres.
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Interferometric Sentinel-1A radar image of the area around San Francisco showing the ground movement for the period before and after
the Napa Valley earthquake (NE corner) of 24 August 2014 (credit: ESA)

The image records ground movement in small steps of elevation that are assigned colours, the sequence blue-green-yellow-red-magenta
spans a ground shift of about 3 cm. If several of these ‘fringes’ are closely spaced over relatively small areas this is due to significant

motions locally. Broad areas with little change in colour have barely moved in the period between the dates of the two images.

The epicentre of the South Napa earthquake clearly shows up at the NE corner of the image, like half a *bull’s eye’. A closer look at the
enlarged image (click on the image) shows two such features sharply bounded to the west by a line: that coincides with the West Napa

Fault.

My friend lives to the west of the faults where the broad areas of colour signify much smaller motions than in the main affected area. He
woke and left the building thinking this was a foreshock of a much more destructive event, and had an anxious few days. The United
States Geological Survey estimated that during the main ‘quake 15,000 people experienced severe shaking, 106,000 people felt very
strong shaking, 176,000 felt strong shaking, and 738,000 felt moderate shaking. But there was only one fatality and 13 hospitalised

casualties.

Related articles

Sentinel-1 poised to monitor motion

Leave a comment

Posted in End of year summaries, general musings
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This month’s stunning image from Earth Science

Picture of the Day, taken on 8 September this year is of Iceland’s biggest fissure eruption (video clip) since 1875, in the Holuhraun lava

field, which began on 31 August this year. The flow is about to meet the Jokulsa a Fjollum, a large river flowing from Iceland’s largest ice

cap Vatnajokull. At the time of writing (29 September) lava is flowing along the river bed at around 1 km each day. So far, the flow has
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spread over 44 square kilometres, and risks blocking the Jokulsa a Fjollum where it flows through a narrow channel bounded by older
lava flows. If that happens the river will form a substantial lake until it is able to flow over and erode the bedrock, and will also leave one

of the country’s spectacular waterfalls (Sellfoss) dry.

Aerial View of Jokulsa a Fjollum, Iceland, downstream of Holuhraun (credit: Wikipedia)
The fissure is connected to the large Bardarbunga stratovolcano that lies beneath Vatnajokull, which is currently showing signs of
subsidence, at about 40 cm each day, and seismicity. There are concerns that this activity may presage an eruption there which may
melt large volumes of ice and perhaps release a flood orjokulhlaup from beneath the icecap. Such a flood would likely follow the course
of the Jokulsa a Fjollum river.

Related articles
‘Eruption Lava Could Block River, Wipe out Waterfall

Eruption Update: Sulfur Dioxide Threatens Iceland, Lava Flows Continue at Kilauea and More

Leave a comment

Posted on September 29, 2014 by Steve Drury in Environmental geology and geohazards, Geochemistry, mineralogy, petrology and

volcanology

Tagged Bardarbunga, Iceland, Jokulhlaup, Lava, Volcanic eruption, Volcanic hazard
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Newly discovered signs of Archaean giant impacts

Posted on September 20, 2014 by Steve Drury | Leave a comment

It is barely credible that only two decades ago geoscientists who argued that extraterrestrial impacts had once had an important role in
Earth history met with scorn from many of their peers; slightly mad, even bad and perhaps dangerous to know. Yet clear evidence for

impacts has grown steadily, especially in the time before 2.5 billion years ago known as the Archaean (see EPN for March 2003 ,April

2005, July 2012 , May 2014). Even in the 1990s, when it should have been clear from the golden years of lunar exploration that our

neighbour had been battered at the outset of the Archaean, claims for terrestrial evidence of the tail-end of that cataclysmic event were
eyed askance. Now, one of the pioneer researchers into the oldest terrestrial impacts, Don Lowe of Stanford University, California has,
with two colleagues, reported finds of yet more impact-related spherule beds from the famous Archaean repository of the Barberton

Mountains in South Africa (Lowe, D.R. et al. 2014. Recently discovered 3.42-3.23 Ga impact layers, Barberton Belt, South Africa: 3.8 Ga

detrital zircons, Archaean impact histor@d tectonic implications. Geology, v. 42, p. 747-750).
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Barberton greenstone belt, South Africa (credit: Barberton World Heritage Site)
Like four other such layers at Barberton, those newly described contain several types of spherules, degraded to microcrystalline
alteration products of the original glasses. Some of them contain clear evidence of originally molten droplets having welded together on
deposition. Their contrasted geochemistry reveals target rocks ranging in composition from well-sorted quartz sands to intermediate,
mafic and ultramafic igneous rocks. Some beds are overlain by chaotic deposits familiar from more recent times as products of tsunamis,

with signs that the spherules themselves had been picked up and transported.

Dated by their stratigraphic relations to local felsic igneous rocks, the spherule beds arrived in pulses over a period of about 240 Ma
between 3.42 to 3.23 Ga. Even more interesting, the overlying tsunami beds have yielded transported zircons that extend back to 3.8
Ga spanning the Archaean history of the Kaapvaal craton of which the Barberton greenstone belt rests and indeed that of
manyEoarchaean cratons; the Earth’s oldest tangible continental crust. The zircons may reflect the depth to which the impacts

penetrated, possibly the base of the continental crust. It isn't easy to judge the size of the responsible impactors from the available
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evidence, but Lowe and colleagues suggest that they were much larger than that which closed the Mesozoic at the Cretaceous-

Palaeogene boundary; perhaps of the order of 20-70 km across. So, although the late, heavy bombardment of the Moon seems to have
closed at around 3.8 Ga, from evidence yielded by the Apollo programme, until at least half a billion years later large objects continued
to hit the Earth more often than expected from the lunar record. Lowe has suggested that this tail-end of major bombardment on Earth

may eventually have triggered the onset of plate tectonics as we know it now.

Related articles
H- 8™ New Stanford Study Examines Geologic Impact of a Massive Asteroid Collision on Ancient Earth

Earth Was Bombarded By Huge Meteorites Constantly Until 3 Billion Years Ago

Leave a comment
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Ants and carbon sequestration
Posted on September 20, 2014 by Steve Drury | 1 comment

Aside from a swift but highly unlikely abandonment of fossil fuels, reduction of greenhouse warming depends to a large extent, possibly
entirely, on somehow removing CO, from the atmosphere. Currently the most researched approach is simply pumping emissions into
underground storage in gas permeable rock, but an important target is incorporating anthropogenic carbon in carbonate minerals
through chemical interaction with potentially reactive rocks. In a sense this is a quest to exploit equilibria involving carbon compounds

that dominate naturalchemical weathering and to sequester CO, in solid, stable minerals.

The two most likely minerals to participate readily in weathering that involves CO, dissolved in water are plagioclase feldspar, a calcium-

rich aluminosilicate and olivine, a magnesium silicate. Both are abundant in mafic and ultramafic rocks, such as basalt and peridotite,
which themselves are among the most common rocks exposed at the Earth’s surface. The two minerals, being anhydrous, are especially
prone to weathering reactions involving acid waters that contain hydrogen ions, and in the presence of CO, they yield stable carbonates
of calcium and magnesium respectively. Despite lots of exposed basalts and ultramafic rocks, clearly such natural sequestration is
incapable of absorbing emissions as fast as they are produced.

One means of speeding up weathering is to grind up plagioclase- and olivine-bearing rocks and spread the resulting gravel over large
areas; as particles become smaller their surface area exposed to weathering increases. Yet it doesn’t take much pondering to realise that
a great deal of energy would be needed to produce sufficient Ca- and Mg-rich gravel to take up the approximately 10 billion tonnes of
CO; being released each year by burning fossil fuels: though quick by geological standards the reaction rates involved are painfully slow
in the sense of what the climatic future threatens to do. So is there any way in which these reactions might be speeded up?

Two biological agencies are known to accelerate chemical weathering, or are suspected to do so: plant roots and animals that live in soil.
Ronald Dorn of Arizona State University set out to investigate the extent to which such agencies do sequester carbon dioxide, under the
semi-arid conditions that prevail in Arizona and Texas (Dorn, R.I. 2014. Ants as a powerful biotic agent of olivine and plagioclase
dissolution. Geology, v. 42, p. 771-774). His was such a simple experiment that it is a wonder it had not been conducted long ago; but it
actually took more than half his working life. Spaced over a range of topographic elevations, Dorn used an augur at each site to drill five
half-metre holes into the root mats of native trees, established ant and termite colonies and bare soil surfaces free of vegetation or

animal colonies, filling each with sand-sized crushed basalt.
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Film poster for Empire of the Ants (starring Joan Collins) (credit: Wikipedia)
Every five years thereafter he extracted the basalt sand from one of the holes at each site and each soil environment. To assess how
much dissolution had occurred he checked for changes in porosity, and heated the samples to temperatures where carbonates break
down to discover how much carbonate had been deposited. That way he was able to assess the cumulative changes over a 25 year
period relative to the bare-ground control sites. The results are startling: root mats achieved 11 to 49 times more dissolution than the
control; termites somewhat less, at 10 to 19 times; while ants achieved 53 to 177 times more dissolution. While it was certain that the
samples had been continuously exposed to root mats throughout, the degree of exposure to termites and ants is unknown, so the animal

enhancements of dissolution are probably minima.

Microscopic examination of mineral grains exposed to ant activity shows clear signs of surface pitting and other kinds of decay.
Chemically, the samples showed that exposure to ants consistently increased levels of carbonate in the crushed basalt sand compared
with controls, with levels rising by 2 to 4% by mass, with some variation according to ant species. Clearly, there is some scope for a role
for ants in carbon sequestration and storage; after all, there are estimated to be around 10** to 10*® individual ants living in the world’s
soils. In the humid tropics the total mass of ants may be up to 4 times greater than all mammals, reptiles and amphibians combined.
There is more to learn, but probably a mix of acid secretions and bioturbation by ants and termites is involved in their dramatic effect on
weathering. One interesting speculation is that ants may even have played a role in global cooling through the Cenozoic, having evolved

around 100 Ma ago.
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Related articles
Could ants change the course of climate change?
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1 Comment
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Arabia : staging post for human migrations?
Posted on September 11, 2014 by Steve Dru 2 comments

The Arabian Peninsula from the SeaWIFS satellite (credit: Wikipedia)
From time to time between 130 and 75 ka fully modern humans entered the Levant from Africa, which is backed up by actual fossils. But
up to about 2010 most palaeoanthropologists believed that they moved no further, because of the growth of surrounding deserts, and
probably did not return to the Middle East until around 45 ka. The consensus for the decisive move out of Africa to Eurasia centred on
crossings of the Straits of Bab el Mandab at the entrance to the Red Sea, when sea level fell to a level that would have allowed a
crossing by rafting over narrow seaways. The most likely time for such n excursion was during a brief cool/dry episode around 67 ka that

coincided with an 80 m fall in global sea level: the largest since the previous glacial maximum (see Evidence for early journeys from

Africa to Asia).
In 2011 finds reported from the United Arab Emirates of ‘East African-looking’ Middle Palaeolithic tools in sediment layers dated at 125,
95 and 40 ka led some to speculate that there must have been an eastward move from the Levant by anatomically modern humans

(see Human migration - latest news). That view stemmed from the fact that the earliest date was during the last interglacial when sea

level would have been as high as it is today, and around 95 ka it would have been little different. That report coincided with others about
freshwater springs having emanated from uplifted reefs around the edges of the Arabian Peninsula during the last interglacial, and the

existence of substantial lakes deep within the subcontinent around that time (see Water sources and early migration from Africa).

Substantial funding followed such exciting news and results of new research are just beginning to emerge (Lawler, A. 2014. In search of

Green Arabia. Science, v. 345, p. 994-999).
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Al Ain, a rare spring-fed oasis in the eastern Rub al Khali near the UAE-Oman border (credit: Wikipedia)
A team led by Michael Petraglia of the University of Oxford has used field surveys and remote sensing to reveal a great many, now-
vanished lakes across the Arabian Peninsula, including many in the fearsome Rub al Khali or Empty Quarter. They are linked by an
extensive, partly sand-hidden network of palaeochannels, which include several of the major wadis; a system that once drained towards
the Persian Gulf. As well as abundant freshwater molluscs and other invertebrates, former lakeshore sediments are littered with huge
numbers of stone tools, also with East African affinities (Scerri, E.M.L. et al. 2014. Unexpected technological heterogeneity in northern
Arabia indicates complex Late Pleistocene demography at the gateway to Asia. Journal of Human Evolution, In
Press http://dx.doi.org/10.1016/j.jhevol.2014.07.002). Using optically stimulated luminescence dating, which shows how long stone
objects have been buried, the British team has found tools dating back as long as 211 ka, with a cluster of dates between 90 to 74 ka.
Modern humans, Neanderthals and even Denisovans may have made these tools; only associated fossil remains will tell. Yet it is already
clear that for lengthy periods - perhaps of a few hundred or thousand years — the hyper-arid interior of Arabia was decidedly habitable.
It may have been a thriving outpost of emigrants from Africa, whose abandonment as climate shifted to extreme dryness as the last
interglacial gave way to Ice Age conditions, could well have been the source of the great migration that colonised the rest of the
habitable world. Petraglia’s team has already courted controversy with their claim for anatomically modern humans’ tools in South Indian
volcanic ash beds that date to the Toba eruption around 74 ka: considerably earlier than the more widely accepted post-65 ka dates of
human eastward migration.

R'elated articles

Arabian Paleoclimate In A Nutshell

___|out of Arabia

- JCan we retire the 60,000-year old coastal Out of Africa?

2 Comments
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New Feature: Picture of the month
Posted on August 31, 2014 by Steve Drury | 1 comment

Having belatedly discovered The Earth Science Picture of the Day website (it has been going since September 2000; as long as Earth
Pages!) I thought readers ofEPN might like the aesthetic boost that it provides. So, on the last day of the month I intend to insert a link

to what I think is the best of those contributed to EPOD over the previous 4 weeks or so.

The Great Unconformity of the Grand Canyn (credit Stan Celestin)

EPOD has a vast archive of contributions and each one has a brief description and links to other visual resources.

1 Comment
Posted in Web Resources

Tagged Earth science, Geology, Grand Canyon, Great Unconformity

Improved dating sheds light on Neanderthals’ demise
Posted on August 26, 2014 by Steve Drury | Leave a comment

As Earth Pages reported in December 2011 a refined method of radiocarbon dating that removes contamination by younger carbon has
pushed back the oldest accessible **C dates. Indeed, materials previously dated using less sophisticated methods are found to be
significantly older. This has led archaeologists to rethink several hypotheses , none more so than those concerned with the relationship
in Europe between anatomically modern humans (AMH) and Neanderthals, especially the extinction of the latter.

The team of geochronologists at Oxford University who pioneered accelerator mass spectrometry (AMS) of carbon isotopes, together
with the many European archaeologists whose research has benefitted from it, have now published results from 40 sites across Europe
that have yielded either Neanderthal remains or the tools they are thought to have fashioned (Higham, T. and 47 others. The timing and
spatiotemporal patterning of Neanderthal disappearance. Nature, v. 512, p. 306-309) . One such site is Gorham’s Cave in the Rock of
Gibraltar where earlier dating suggested that Neanderthals clung on in southern Iberia until about 25 ka. Another hypothesis concerns
the so called Chételperronian tool industry which previous dating at the upper age limit of earlier radiocarbon methodology could not
resolve whether or not it preceded AMH colonisation of Europe; i.e. it could either have been a Neanderthal invention or copied from the
new entrants. Most important is establishing when AMH first did set foot in previously Neanderthal’s exclusive territory and for how long

the two kinds of human cohabited Europe before the elder group met its end.
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Reconstruction of Neanderthal life from the Neandertahl Museum(credit: Wikipedia)
The new data do not quash the idea of Neanderthals eking out survival almost until the last glacial maximum in the southernmost
Iberian Peninsula, since material from Gorham’s Cave could not be dated. However, occupation levels at another site in southern Spain
in which Neanderthal fossils occur and that had been dated at 33 ka turned out to be much older (46 ka). So it is now less likely that

Neanderthals survived here any longer than they did elsewhere.

Neanderthal remains are generally associated with a tool kit known as the Mousterian that is not as sophisticated as that carried by AMH
at the same time. Of the Mousterian sites that yielded AMS ages, the oldest (the Hyaena Cave in Devon, Britain) dates to almost 50 ka.
The youngest has a 95% probability of being about 41 ka old. Of course, Neanderthals may have survived until later, but there is no age
data to support that conjecture. The earliest known AMH remains in Europe are those associated with the so-called Uluzzian tool industry
of the Italian peninsula. In southern Italy Mousterian tools are replaced by Uluzzian between about 44.8 and 44.0 ka, while Mousterian

culture was sustained in northern Italy until between 41.7 to 40.5 ka.

Chatelperronian stone tools (credit: Wikipedia)
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Mousterian blade tool from France (credit: Wikipedia)

Chéatelperronian tools associated with Neanderthal remains occur in south-western France and the Pyrenees. The new AMS dating shows
that the culture arose at about the same time (~45 ka) as the Uluzzian tool industry began in Italy and ended in those areas where it
was used at about the same time (~41 ka) as did the more widespread Mousterian culture. So the question of whether Neanderthals
copied stone shaping techniques from the earliest Uluzzian-making AMH more than 500 km to the east, or invented the methods
themselves remains an open question. But does it matter as regards the cognitive abilities of Neanderthals? Copying methodology is part
and parcel of the success and survival of succeeding AMH, but o too is the capacity to invent useful novelties from scratch. So, yes it

does matter, for Neanderthals had sustained the Mousterian culture for tens to hundreds of thousand years with little change.

The upshot of these better data on timing is that AMH and Neanderthals co-existed in Europe for between 2.6 to 5.4 ka; as long as the
time back from now to the Neolithic and early Bronze Age. Even allowing for low population density to make contacts only occasional,
this is surely too long for systematic slaughter of Neanderthals by AMH. Yet it gives plenty of time for two-way transmission of cultural

and symbolic activities, and even for genetic exchanges: assimilation as well as out-competition.

Incidentally, Scientific American’s September 2014 issue is partly devoted to broader issues of human evolution (Wong, K. (editor) The
Human Saga.Scientific American, v. 311(No 3), p. 20-75) with a focus on new developments. These cover: a revised time line; the
emerging complexity of hominin evolution by veteran palaeoanthropologist Bernard Wood.; the influence of climate change; by Peter de
Menocal; cultural evolution in the broad hominin context by Ian Tattersall; a discussion of hominin mating arrangements by Blake Edgar;
two contributions on cooperation versus competition among hominins by Frans de Wall and GGry Stix; two articles on recent biological

and future cultural evolution by John Hawks and Sherry Turkle (interview).

Neanderthals ‘overlapped’ with modern humans for up to 5,400 years
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Neanderthals Coexisted with Humans for More Than 5,000 Years
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Did Out of Africa begin earlier?
Posted on August 15, 2014 by Steve Drury | Leave a comment

It is widely thought that anatomically modern humans (AMH) began to diffuse out of Africa during the climatic cooling that followed the

last interglacial episode. Periods of build-up of ice sheets, or stadials, also saw falls in sea level, which would have left shallow seas dry
and easily crossed. The weight of evidence seems to point towards the narrowing of the Red Sea at the Straits of Bab el

Mandab between modern Eritrea and the Yemen. Because the Red Sea spreading axis goes onshore through the Afar region of Ethiopia
further north, the Straits today are shallow. Between about 70 and 60 ka, during a major stadial, much of the Bab el Mandab would have
been dry. Dating of the earliest AMH remains in Asia and Australasia seems to suggest that the move out of Africa probably began
around that time. But, of course, that presupposes the AMH fossils being the oldest in existence, although some would claim that genetic
evidence also supports a 70-60 ka migration. Yet, AMH human remains dated at around 100 ka have been found in the Middle East on a
route that would also lead out of Africa, but for the major problem of crossing deserts of modern Syria and Iraq. The supposed desert
barrier has led many to suggest that the earlier venture into the Levant met a dead end. Should AMH fossils older than 70 ka turn up in

Eurasia or Australasia then a single migration becomes open to doubt.

Chart of large human migrations based on variations in mitochondrial DNA in living humans(Numbers are millennia before present.)
(credit: Wikipedia)

It appears that challenge to what has become palaeoanthropological orthodoxy has emerged (Bae, C.J. et al. 2014. Modern human teeth
from Late Pleistocene Luna Cave (Guangxi, China). Quaternary International, In Press). Scientists from the US, China and Australia
found two molar teeth within calcite flowstone in Lunadong (‘dong’ means ‘cave’). That speleothem is amenable to uranium-series
dating, and has yielded ages between 70 and 127 ka. That antiquity does open up the possibility of earlier migration, perhaps during the
interglacial that ended at about 115 ka when sea levels would have stood about as high as it does nowadays (in fact it was only after
about 80 ka that it stood low enough to make a move across the Bab el Mandab plausible). If that were the case, the migration route
would have more likely been through the Middle East, perhaps along the Jordan valley and thence to the east. Had there been greater
rainfall over what is now desert then there would have been no insurmountable barrier to colonisation of Asia.

These teeth are not the only evidence for earlier entry of AMH into east Asia; a date of 66 ka for a modern human toe bone was recently
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reported from the Philippines. Yet many experts remain unconvinced by teeth alone, especially from east Asia where earlier humans had
evolved since first colonisation as early as 1.8 Ma ago. There are other pre-70 ka east Asian bones with more convincing AMH

provenance, however.

There is another approach to the issue of earlier Out of Africa migration; one resting on theoretical modelling of the observed genetic

and morphological variation among living Eurasians, especially the decreasing diversity proceeding eastwards (Reyes-Centeno, H. et al.
2014. Genomic and cranial phenotype data support multiple modern human dispersals from Africa and a southern route into

Asia. Proceedings of the National Academy of Sciences, v. 111, p. 7248-7253. doi: 10.1073/pnas.1323666111). The authors, from
Germany, Italy and France, challenge the single-exit hypothesis based on genetic data, suggesting that those data are also
commensurate with several Out of Africa dispersals beginning as early as 130 ka. They favour the Bab el Mandab exit point and
migration around Eurasia at that time when sea-level was extremely low during a glacial maximum. They hint at the ancestors of living
native Australians and Melanesians being among those first to leave Africa, other Asian and European populations having dispersed from

a later wave.

Related articles
"Out-of-Africa” is morphing into “Out-of Africarabia” as genetic and archaeological time-lines converge

Leave a comment
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Serious groundwater depletion in western US
Posted on August 15, 2014 by Steve Drury | Leave a comment

The 2300 km long Colorado River whose catchment covers most of Arizona and parts of the states of Colorado, California, Nevada, Utah,
New Mexico and Wyoming is one of the world’s most harvested surface water resources. So much so that barely a trickle now ends up in
Baja California where the huge river once flowed into the sea. The lower reaches of the river system cross arid lands and it is the water
source for several major cities and areas of intensive agriculture, serving as many as 40 million people and 16 thousand km? of irrigated
fields. It has been nicknamed the US Nile because of its economic importance, but Egypt’s Nile has far less pressure put on it, although
its exit flow to the Mediterranean is also hugely reduced from its former peak volume. The water crisis affecting the Colorado River and
the areas that it serves has peaked during the 14-year drought over its lower reaches. To ease conditions in the former wet lands of

Mexico near the river’s outlet 2014 saw deliberate major releases from giant reservoirs higher in the Colorado’s course.
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The Colorado River Basin (credit: Wikipedia)
Surface abstraction is not the only drain on water resources of the Colorado River basin: groundwater pumping from the sediments
beneath has grown enormously for both irrigation and urban use. That it is possible to play golf at many courses in the desert and to see
monstrous musical fountains in Las Vegas is down largely to groundwater exploitation. There have been concerns about depletion of
underground reserves once abstraction outpaced natural recharge by infiltration of rainfall and snow melt, but highlighting the
magnitude of the problem required a rather dramatic discovery: so much water has been lost from aquifers that the missing mass has
reduced the Earth’s gravitational field over the south-west US (Castle, S.L. et al. 2014. Groundwater depletion during drought threatens

future water security of the Colorado River Basin.Geophysical Research Letters, doi: 10.1002/2014GL061055).
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Global Gravity Anomaly Animation over land from GRACE (credit: Wikipedia)
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The evidence comes from the Gravity Recovery and Climate Experiment(GRACE), jointly funded by NASA and Germany’s DLR and

launched in March 2002. GRACE uses two satellites that follow the same orbit with a spacing of 220 km between them. Range finders on
each measure their separation distance, and so their ups and downs as gravity varies, with far greater accuracy than any other method.

Measuring the Earth’s entire gravitational field at their orbital height takes about a month. Groundwater depletion beneath the Gangetic

Plains of northern India, to the tune of 109 km?®, was detected in 2009 and the same approach has been applied to the Colorado Basin

for nine years between 2004 and 2013. It shows that during this part of one of the longest droughts in the history of the south-west US
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50 km? have been lost from beneath, as a rate of about 5.5 km? per year. Though the total is half the loss from beneath northern India,
it should be remembered that more than ten times as many people depend on the Ganges Basin. Moreover, there is no monsoon

recharge in the south-western states.
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