October 2013
Volume 9, Number 5

ISSN 1811-5209

An Internatlonal Magazine 0f meralogy, Geochemistry, and Petrology

Nitrogen and Its
(Biogeocosmo)Chemical Cycling

Nitrogen: Highly Volatile
yet Surprisingly Compatible

Stable Isotopes as Tracers
of Anthropogenic Nitrogen

iNitrogen on the Early Earth




Elements is published jointly by the Mineralogical
Society of America, the Mineralogical Society
of Great Britain and Ireland, the Mineralogical
Association of Canada, the Geochemical Society,
The Clay Minerals Society, the European
Association of Geochemistry, the International
Association of GeoChemistry, the Société
Francaise de Minéralogie et de Cristallographie,
the Association of Applied Geochemists,

the Deutsche Mineralogische Gesellschaft,

the Societa Italiana di Mineralogia e Petrologia,
the International Association of Geoanalysts,
the Polskie Towarzystwo Mineralogiczne
(Mineralogical Society of Poland), the Sociedad
Espariola de Mineralogia, the Swiss Society of
Mineralogy and Petrology, the Meteoritical
Society, and the Japan Association of Mineralogical
Sciences. It is provided as a benefit to members
of these societies.

Elements is published six times a year. Individuals
are encouraged to join any one of the partici-
pating societies to receive Elements. Institutional
subscribers to any of the following journals—
American Mineralogist, Clay Minerals, Clays and
Clay Minerals, Mineralogical Magazine, and The
Canadian Mineralogist—also receive one copy
of Elements as part of their 2013 subscription.
Institutional subscriptions are available for
US$160 (US$175 non-US addresses) a year in
2013. Contact the managing editor (tremblpi@
ete.inrs.ca) for information.

Copyright 2013 by the Mineralogical Society
of America

All rights reserved. Reproduction in any form,
including translation to other languages, or by
any means—graphic, electronic, or mechanical,
including photocopying or information storage
and retrieval systems—without written permission
from the copyright holder is strictly prohibited.

Publications mail agreement no. 40037944
Printed in USA

ISSN 1811-5209 (print)
ISSN 1811-5217 (online)

An International Magazine of

NASA/NOAA/GS

ineralogy, Geochemistry, and Petrology

Volume 9, Number 5 ¢ October ABOUT THE cover: NASA's
incredible Blue Marble 2012

image shows Earth’s oceans,

Nitrogen al'ld "'.S (BiogeocosmO) cgontinental surfaces with
° ° vegetation, and atmosphere,
Chemlcal CYC'II‘Ig and empbhasizes the whole-

Guest Editors: Gray E. Bebout, Marilyn L. Fogel,

Earth (and beyond) perspective
of nitrogen adopted in this

and Pierre Cartigny issue. At Earth'’s surface,
nitrogen largely resides in
Nitrogen: Highly Volatile yet At IS ‘;ff){ th!’; atmoip?ef‘;
rgi . mospheric nitrogen is fixe
Surprisingly Compatlble into the biosphere (including
Gray E. Bebout, Marilyn L. Fogel, by humans), then conveyed
and Pierre Cartigny into the deeper Earth through

subduction, continental
collision, and sedimentary burial.

Stable Isotopes as Tracers of
Anthropogenic Nitrogen Sources, Deposition, and Impacts
Meredith G. Hastings, Karen L. Casciotti, and Emily M. Elliott

Biogeochemical Cycling of Nitrogen on the Early Earth
Christophe Thomazo and Dominic Papineau

Nitrogen in the Silicate Earth: Speciation and Isotopic
Behavior during Mineral-Fluid Interactions
Vincent Busigny and Gray E. Bebout

Nitrogen Isotopes and Mantle Geodynamics: The Emergence
of Life and the Atmosphere-Crust-Mantle Connection
Pierre Cartigny and Bernard Marty

Nitrogen in Extraterrestrial Environments:
Clues to the Possible Presence of Life
Marilyn L. Fogel and Andrew Steele

www.elementsmagazine.org DEPARTMENTS
www.elements. Editorial — Some Parting Thoughts .« .o v vvv e ennn. 323
geosuenceworld.org From the Editors — Elements at Goldschmidt ........... 324
i . People in the News — Sobolev, Brown, McSween, Dingwell. . 326
“)-)) GeoScienceWorld ThepEIements Toolkit — A New Facility for the J
Partidpating Publisher GeoForschungsZentrum . oo v v v v v i cn i enenenens 328
( - MeettheAuthors . ......... ... i, 330
MIX CosmoElements — Nitrogen in Planetary Materials. . . .. ... 373
e society News
Eﬁg FSC® C006300 Soaedqd. Espangla deMineralogia : ; s oo s svmw s ww s o 375
= Meteoritical Society ............ .. ... . . i 376
Association of Applied Geochemists................... 378
y- & | The Clay Minerals Society. . ........... ... ... ...... 379
@ ol . Mineralogical Society of America . ................. ... 380
| q Japan Association of Mineralogical Sciences............. 382
P \,EE: mALs ok Société Francaise de Minéralogie et de Cristallographie. . . .383
S b nConeda SociEry — International Association of GeoChemistry.............. 384
Mineralogical Society of Great Britain and Ireland .. ... ... 385
™ Mineralogical Association of Canada .. ................ 386
DMG "‘-E Geochemical Society: « .. .o wiiimniian i s 388
b : ."?‘ European Association of Geochemistry. . ............... 390
fo~ o International Association of Geoanalysts. . .............. 391
International Mineralogical Association ................ 392
sanski, Meeting Reports — 15" International Clay Conference,
L, DMG Petrology Meeting. o« v oo vv e en i e unenns 393
A é Book Reviews — Uranium: Cradle to Grave;
3 $ Environmental Mineralogy Il « . oo covvie i 395
i — Calendar s s wm wm s m o s 555 SR ST o 6 5 EHE GEIE 397

AdvertisersinThislIssue ............... . .00, 400




