
 
 
 
 
     

 
 

March 11, 2011 
 

Current Journal Contents 
U.S. Office of Surface Mining/DOI 

1999 Broadway, Suite 3320 
Denver, CO 80202-3050 

 
 This is the current compilation of the table-of-contents pages for journals 
received during the month of February in the Library.  Individuals may have 
copies of specific articles by notifying the librarian either by phone, e-mail, or 
regular mail service.  (If you have more than one or two articles you want, 
please send a written or e-mail request.)   
        
Deborah K. McGinnis, Librarian   Tel:  (303) 293-5073  
dmcginnis@osmre.gov    FAX (303) 293-5017 
 

 
 

Search the OSM Library Catalog HERE  
 

NOTICE OF WARNING CONCERNING COPYRIGHT RESTRICTIONS 
  

The copyright law of the United States (Title 17, United States Code) governs the making 

of photocopies or other reproductions of copyrighted material. 

 Under certain conditions specified in the law, libraries and archives are authorized to 

furnish a photocopy or other reproduction.  One of these specific conditions is that the photocopy 

or reproduction is not to be "used for any purpose other than private study, scholarship, or 

research."  If a user makes a request for, or later uses, a photocopy or reproduction for purposes 

in excess of "fair use," that user may be liable for copyright infringement. 

 This institution reserves the right to refuse to accept a copying order if, in its judgment,  

fulfillment of the order would involve violation of copyright law.  

mailto:dmcginnis@osmre.gov�
http://207.67.203.72/O10007�


Volu".. \03. No. I 

Symposium 
In, .,,~k> ,n ,h" ''''''''''.''' "0'" ,11<-","1"""''" .11.,..... 
11.."",,·,1 ...1 I<>il Q......!~. -h~,'T r""" L""r-Tu," 1'10<. o.JJ 
.. ,ho: 1009!o..... .",.,,1 """"OJ' in I'l<,'(""gk. P.~, 

I n,o>JU<';UQ' f,·.I""'n~ '-"ni·Term l onp"<" uf H..." ,,;ng 
Cr~r R.".Ju., on !><),I Q.!<:al'" 

I)".! R. H"!:j;,n'_ K"".U S. ~._. H.rolJ p, C<oJI;n~ 
... ),,,,1 ~ R."""" l3(I 

rred"" ;"~.o\S"<"I ,,, ..1~b"'s<m<n. InA"""". 
on I ",,~:r..r ... ~Q;J 0'1\0''' ;0 C.rbon 1.>j·~1"'k" 
Impli<.,,,,n. r", R'Qfud I',.,.!u«i.... 

H. T GoIl>", It \I' 11.>.1",,". \' I."0S-S,L ...Ib,..,h, 
\, ~1",h.Jo. ,.-.IS. ~ ,"~, l \ , 

,,,..II G..IR 1I."d., M.~.g'"""" £11'« .. 
Oft ~o,1 0~1"i< C..bo", .0\ I.i«,.,,"~ R<,1<'O' 

IJ D. T"h~. H_ ,,_... H. Kok. u>d ll. L. B" "~-t.<,,, l.* 

~",I Orpn'< C.rbon I))'".m;';. in ,he P,n dJ«on lon~ 
Tmu 1 'paim.."" 1"'1'1;<><00'" f", B;of~.J r,<HI.....;,," 
,n ~.<; I ; ' r-.:"rtl , ~"<>. 

'"ph.....\I><h>dQ. l\} 

~";I O'~.m' C"bo" '1""d. 0.•• 100 \ .." 
'n ,h, 0\10"0" 11,,<> 

f ... ,,,,,,I) ~'''''p-••..J~'f ]),,,l,, l6J 

Th, 5>.01><.." n<lel E'I"',i .... m' Impl"""'"' "" h\n~-T<r", 
~..,I Or,;.II<;e C •• hun l.,<I, 

K,O<!.I!). .\\ ;k, .odJ''''''' R Ik",,·. !6!l 

1'''1'11<>1,'''', (,,, Soil r"'r<r".. of R'''''''',n8 C<f<.1 S"..", 
R"u I" f,_ LOO\~.T."" S,ud"" 

D ... ~\ S. """I""" ,""p"') (;k."J,","1'- MH" t:ok""n 
...J.\,.Jono I' \\:'~",".~, !"';I 

.\!om,od"l> ~",I ~.J,<v ,,, A,,,,,, .h, ~",u,n.b;J;,,

.,{H."·,>,-,,,~ (;0,"' S",n, 
~ l. );"k•. C", F 1'",d, .I ... ,II . r . I ...I".,.", 
H'. M ~.k<. 'h,.""" l. OJ.o,,,,.J',r ~I .,...,. 
!'>" I IL ,..\1.,. (.''1 \1;' R",~......I.\''''tj 1\",011 

Review and Inter pretation 

0<[,,,, I ,, ' ~'ion ",II If.lf.. for \\",,<.- ~ .., 'Qgl 

'n ,It< G • ." 1'1."",.no! !"""m<>um..., W,." 
A R«.... " nJ II ,...1)'''' ol .h. U",,,u« 

IL ll..dky I ,",J"""",~,, r-;" I ( 11".......~~ Brum..",.• OJ 

J,"".(.,r,,,,,",,, ,I 

Cor~ 

Cu.n ,,,,I B ..n, ..d~,.., CO'''I><';'''''' ., Jo~u<o«d 
bj' Rd,,;.,·1,n>< "f\\'..d 1 m<,!,n,,, '0,\ Co,,, .1> bdd 

II". ~. T", lor.. G.., , . 1 ... I.""""""",, 
.no! I',"_"J );", .. ., 

.... ""'Il'''' R.,p<H'" .oJ [<""''''''''.('''' I" ip,ni C",,, 
in N,~..,b 

,\ I-w.. ,,"," •. (; S. \\:·"" ......0, ~ H I ,,~'''''". C; \1;' )i"",,,, 

C .~_S~'i"''''. D \) T,<I.,I~"" .." D. T. 1I'.h<" r, 
''''''~<n L'", [ffiotn,,· "fl"it:-',<J C .. ," ro' Th",< 
c,"""'.~ S,~«o" i" N<br.... 

(; \. \\·",'m.,,". I) D. T..bl"",, ( II. :;10.".,.,. 

A. R I ....~' ''''r.n, R 1\ "'''''''''''' G IJ' H,,,,,, 

.n<! II W.J,,·,. -, 


Nu,,,(kn.. Co,n lI"p....... !O N""'S"n lU«. 
~. $h'f"'" ~ lh",,,, on_I. r-;.'-ng<> R. Mull"... 
.. "JLUoc" 

EIf«" of N..u,.. t j l>illh",.8'· .". Eo, Ro,,, M),o<o"" •. 
."J G' .. ;n <l!,I;,. I..b"~,... ,,.;,·, ,./"C"'" 

~h"", F ~,.,.,,~"', (.." r. _' Iu" .....,' :l",~ . R Hu.l.',,:h , 
... ~,,>< Eo"'" 19' 

SorZhum 

(;ru~ ,h ~"S< 10A~.,,«',1 ~OfSh u", R<'I~.n,," .., Bm.<k." 
I bm,nS' Elf«" ,," \',01.1 .. Old II> I..n mro"".'.' 

~."" ,.;o II. l'I!. ...\"')"-lD..,, •.•n.! S,,,," I. ~"'''''" 

Sorbun 

,\" "'n,I)." on " Id C ..... poo"", C1""~,,, for r-;,~. ,", 01,1 
So,'bo..n ( :uit;,"" _,.., 

1..10..,."", \ ~""I'"",J,'.'" I &"',J !:"'! _'I .......~. ~.~_ !J 

!i.<almS K.t< EA.,,, un '''' bo,...11,.,.".)" , "') 
Group 1\"_1' 111 f", th< S""th""<~ P.oJ.,Iri'"" I 
S~,"n" I. \'<J".. inn In.!o« , • " ~ 

[;".... n,,, • ..J P.~·tI w ... , .~:::". • .;::t:!, )l 
, W ' 

(;"",·,h .n.! \'idd R«pon,,, of~,,, '0 "'-Ow Spo""S 
"",1,'>«"<1,,,& R.... '- U. 

\\·oIl,m.].C....."IJ<_H.C......., lH 

Tuellra.. 

J'<rform''''~ nf, .11"",1, S,I;n;,,- .\!oni,,,,,;ng 0...;.. 
f)<"~'1"'d fur Tu,fg'''' 50,.,<10'" 

I. \1. K",m, I. fH,,_. P. G<tbu•.,.J R.I'. C••_, " 

u....,-, 1)" _Of rho«> oIlu>""" "'hm Mr.". ,001""J t,u<n. f""Le,', r..Id .....,.. from ..,n'tt "loa< """,iog ...J., no."I1>g< 
er<JI'I',og .,.-,,<m "" th< ..",U<h poo o' t:Sl).o\ ~ R, " "'" Ly lumb<. PI",... (;., n« ...... "'" Ru<>Jdo UO,tt (CPCRC.: ,,' 
P<odk.on. OR. $" ci'K ,n"k, 'rr"li";ng IIS'''u],y"j .\I,~<.....n' InA... oc, "" Long.Tcm< Soil 0'P"K C ........ 1)~.<Wn~' 
Impli<.._, r.,.. Biol...1Prod"","",n.· I.. G,~ I .o,·" . 1.. P"P" 1'-1 -2-16 PMt~ "'" "i«n br Htfo CoIbny. R=>r,h So1l ""K""" ~·"h 
VSDA-ARS in PcndJ""" "" 1~)un< ~1106_ 

http:P<odk.on
http:1'1."",.no


W.... Ut<ofM.A~I....i........ ~...J S"hi.,.... C.......r Crops 


.m.x. ' ·...,;"C I'Ok"""n Ro'e> For.&< R;,d.", C",,.,. emp Su.pptnOh W,n'a , 
P,C, MrufOO<Y.J-I.-Oou.C;, H s+.J E !",k_. ,o.nnoW Weed, in 1.11 and II<iOKCo", pl.ni",s
SH.o.-a"""J I,s......... , ,.. 


Y_ l- Low"" 1\.. 1\. ....I, '''''}oO"''' T....!," 

N it ro"," H '''''lement 

D..ign and V.lid..l0_ of. bi>,).......yS~".m 


f"" !>In............ ..,(VoI.,ili ...1 Am ....)"'. 

T,.......,. .. '\IV_..ard. .. II.".. , Fr....,,, ,'I ,o.Un 

Cunm I '&'h.......... ..J 8• .010, M ,.'~~""'''' 


El6cic....,.olC......Ikd-R.lu... 1.1«. (". • Poo.,u 
Prod.c,iooI stoo•• I. Q:!cI>«, u .....!> 
_.z....o.c,..... c;...... , """".. ~_}04•• " ......... 

GolIaaa..."" l_'_'...... .. 
0'll"..i( P rOduction 

n.Id ..... 101.. It.... , .. , durins ,... Tnn'''''''' 
fO 0IP"" ~«.l G.. ,n Prod ... !lo.. 

Rodutd (i ~.. "h, ~II" L ~ub<fth<d 1).",411 ~""'O<" .... 
J<fl<)" Hod., ...,j 11 ....,,(; H.'"., " Elf"".. oiSo)'bu. S«d 5",0.. W,.dCon>p<'''_ 
G T PI.." S C, .....'1 H..t.... I ~.(of1..,J<.. ..,...,j A. ", Ioauoh 

Pea"u! 

Lt•• lelrs,- i If.... on G.....·,h, f'h<.." .. n,he.i" 
, nd )'ocld i. rUn"' (,.. I,,,.,, ofl)jff~ti"S 11.........,•• 
~h..'Mot P )onfl>.Mn i. l.r~~""', ~'n ",'hJ _ •. 
110", I T,II '",n,J",n \\' J<HI<~ 
.... II'~ .. II.(' 'In R,,,~" 

Canol. 

C.noI. R"pont< '0 UN .nd U«. In 0 ~"",,"'" 
/'<:...TIn,"'PPO"I)j ..... 

... l-1Ib.~_ ... H...... " 1Ir.... Co 'II' a .." 
~ N, H,,"',.) T \l·~..'-I "JaIr._ 
..... \,; l\',," 

Manure 

C........ U ... H,ld l...p'''''' ....n' IImibti,«I.o It..iol...1 
EIf«. ol R<p'...,ll'oulll" LoI'« Applic-:o"u" 

H><k T.....w.. A"J....,. AJ.! •. o."~" f, ""'"" 
..... ~..." ... ~ ~,...... 10' 

1,,8_<....1."f";.1 C;."i< M.nu« .... \I",,,,,,,,,rlc,,.. 
C.............. I.'l'u~~ "'" 1.:.......... ,Ion. A.'.,WooI". 
;•• c............, Sool 
_N,.... -t'''''',Jow.\I ..~ III 

lelume. 

S«d , '",kI.nd 1.0.. ..rD.) 8"n C.. I".... und•• 
Con....""".1 ..... 1)1."", Ihew.. 

~"n&ndo It, td<<I, II..."." I ~.o.I.l, SU''''" l. }<..,,_ 

Gonuk> A """•.c..,"'.....,Cbo.J 1.1<,,""', 

,~Ibc"J \·.NIo<-'&'.I. ...oIJu . "M 0-"" IZ9 


ForaEel 

Pl.an' in~ I). .. [If•.,.. on .'.11 .'ong' Prod...,;.,,, 
olO.. C..I".u' in 'Wi......"n 

W ~ CaWmt.).1.CBen".. ...d:" , 'bn,. ,., 
I'unor. M.n"ce....n! 

G''''i''S I".......~.nd ",,,_,, ta-.,h..._AIf«.I...... 
It_oeo ... T.~ ... U· ......-I'!.... , ....,.. 
I. ~I.... ~,_ Rot,...... Chc..;oJ , .....1"""..... 

~... I-.L.... l.WIc........M_l, ~.. 
V......C ............. ,""'Jo>o ),1.8, , ..........,," 1'>6 

G1Ui"~ In.<n",uM /'<:,,"'Sen Fe",I, ...",n Afr••• U,," 
Il<,_~.n 'T,""" 8S' 8••mud.~••" 1'......... 

I I . D«ompo<i' ......nd ""''''SIn M,.....11..'10" 
M~ ...... lon. r s"Ilo.....,V<, .",," L ""-... 
~\I,B,'·..d,....n• ...dl".....CS...-. ,~\ 

CrOP!»"I S,nems 

A ~...n""'i< p<.r", on.> "" ofl:roppin~S)'"em. 
• i.h l:o"".";"g C:"'P 1I...."on••nd u".,nall np~•• 

J<lr..,,,~, (""~<., (,: ..., C. ~>lf... l>on.1d t ~',..-, 

M,I<""J Hw, I'"I~, l~~,,,. \,,,'<ft M, ~'r;", 


",. l« lJ o.::k"""" I~l 


W a n e Manalleme nt 

C,"'" C, "I' U.. for ,\I '''',,"g 8...,1.. U"•• Applied 
in .he f>JI 

A, Add. H T....,u..1 'I J...k.n•. &Ad O[ ...... llll'l 

SUI","une 

Sc-.......I F.brt C....«n. uilbK<O Sotp«.... CuI".... 

;~ n .... c""" C"d .. _ "'nJ • ...1. M""k )oil. 

8..-".(,)... J..... ~1 9...... )... \I~~'" ~ ...., 1l...1....,~" 
("".J.j p.....II.•,.J ''''I C CumKIXl !II 

Mod<tlinll 

P«<!tc. inr; Flower, .., 0.«> ia "'..... w."h. l'Oe.. S,...."cal 
Phc""""r. Mod<I 

O........ L.\Iut... ....e ).I ....,f. O',~.._ ,~t l 

NOte," U nlq.... Ph"nomena 

s.. ;o<hy... l"fA"" I""'" • ...1. I,'r;h. lui",,,,,,, 
c",,1fit:...... 

J... ); ,.,,', ).1,,,,\'.1> ..,.,"""'. R""", M,,, ....II, ~ ... \'""," 
./<,,,. 10< ..."", S,..~ !In.. l ,<ho<<: I.. Roo> COld,,,,,,,,. II~ 

om..- Itom< 

,o.~ "'"_,,,0/ r,.,. ...... 
'''''''''', ........,0..,'-' ." .. 


'-~. 

A,.onomy 'o~en.1 Volumr 101. Inut I lOll" 

http:dl".....CS
http:onfl>.Mn


-----

J AN UARY J Oll VOl. IHi NO . I 

... -,.. --- 
'lArul' ""'I(lU IH INOOloouotC.VU 
..............It<o_"'- .....,.',t........ "~~
'..-.
... _ ..ItO. __' ................ .. 


" ........__a-..,...,w.. 
.. "'-.....,,-_..."
... _----"..,-

.. _\10.... __"-.. _ -""----"-" ,,-..,-.~----....<-..--"",-..-"oy-""--~.""",- ~ 

.....' ............... " .. h' __",... ,..", , __ 
 KUIHIHG MACHON.V,.'""'''''''_''''''..Jffl ,"'"r, .... __ ....."..,"""
" "'_...._-"',..... __........... 


""'" ____d • • .,...,r.... __Jo<l/,.., ... 

.. <.. -.~ ..,,--~ 

COAl IN"" H(WS 

Q.. , • '~"""""""_""'... 

• ••" ..""' ............. I".,..." 
• ",,", ,~I .._ ....,~·In'''... ,."...{_'..''',, ''1· ........ ""'...--~-""... 

I ....l'''*-~'_ ............,_" ...... 
..-........--- THIS ISSUE
.. ~_. ..- ... - .._ ... "'"dout.. 
.. 1lool<1_ .. __,-.._ 


.. __..........·'f... ' I 
 .1IAr_ T1W_ r.-I...",.,..__I0_...... 

.. Wf.____OoIt' ..... ___ __Oodoo-"""". __..."._.' ...._ _ ........ - ."M""Ntl.JI..""~.__

II \ -... ...."... _ .. _ ... q...... _ 

-op/tt_-'l)o.I"'-.-.,O/l«IWI· ""'I 
II <.:..,......."""'~__...... ..... 


WOtiflHrw. Dt'....'MI~ 

I r... --....._ ........._._.~ bl,KOW 
t·.......... _

(_... ,_"-......... "':0'1 •
._-.....-...- • 
" __....-..-...._ • -~-

_.p,,__................ miI ~ .............. 
" 
" -- .... ,...)~ .. ~ 

I 
""-........... '" ... • .
~_"'II_ • Opoo,,, ... 
,."""~.....--""' ... - ..~...,....... .. 

Sooppi...... .............._....... _-- • _'N_
'-""u_r___., ...... _ 
0 --. , • 
~ 

http:M""Ntl.JI
http:IHINOOloouotC.VU


--

" 
un ,,.Vl.S1Ic;A110,. UfO~Ilf lO 

'" ........u_u....-'...... , ..,."""'..'_ , 

............ -.."'"........,-.,,-,......,j 


T........ 


,. -,... ' ... MSHA ...........-..m"l'......._. 

c..~ ..... 

• .................. to, ''''..... F-""'J:) 

• 1Jp... _.,,-...,ril;o;,_...... [f', 

1 ........_ , .......... " w,,,",,_,,, 

I ............... po""","" ..... "" fW""" ...."' ''O." 

,. ~......,· ... , ....... , "'\"~ " ~,,"".·O"' f" ,, \o, 
 ISSUEr: CooI_""_'" " ''''''0 . """",.""""I' in • big ~~l 

I' .'SH.< __ """ It> o(l.>rt.."b., 20 1. ""_ 

....""'""\." .......... """,,'00.' , 
 Thif "',,,,,". eo..!~"""'".."" ,'" Ionproall .......... "'""_ 


II ..~_~"".""'>< "O<"""~ """·f.,.., ...", I.r>""n..,j U.5.l.<>rI;Im Uem..... On1M""..... Q ........11 

_.,........."",«<1/", i'rM$ifIrI ~,tooo'" 1...._
I-'" ""~""'_ 
.......~ ar,.m. _r»WYSftfIMBudIoI>Iwt!,I


2G ' •• '<ad,,' "-,-, , G pl.... ..... , "'" """"" '" '-""'- " 

D"....""\INf'l 

• «1,,_ 
Co.oIjn .... ~ ,• 
World ' .... 

•••••.-.",,, In",'..."" "" "'~. """" " 
" -[lo,........ W"""","""
.. 

So"" ,,,,,,,I, 'nd,,,,,.,,,. en ~ ._, 
~ 

•
• .-- " 0...... """ """"'" Or 00><."",".... 

" ~-• _"" 1'"", 
~" - " 

''''u ... '0" ......·<°"""',-,_1 1 




HOW Oil AND WATER HelPED 
THE U.S. WIN WORLD WAR II 

1M u.s. hJd t vrn k<-y WOl<"giC and 
!oj.;l,tiGlI acivJnlJ);d ""eT ec"" .",v and 
joran III World lVor II: an ~burldanc. 
,,11);1 and "'~Icr, Allhough otheT i.><tors 
pby,-od rM)O< roles in the U.s. and It, 
aUies "inn;ng tho- "'ar. ttlC$(! two ""tm~1 
~un:..., pl'yed. mud> I ..gcr roi<
than p<'Opl~ reali,,, 

FEATURE 

A MEMOIR: 
A DECADE-PLUS OF 
TRACKING LUNAR 
LARCENY 

For tt-..- f'''l d,...::lJe, th~ 
."lIhu, and hi ...uti.,,,,, 
h.:t .... oc"n t'4cll"l! rio,",,, 
~ I)' .101"" ApoI~) 
muon m.k, ..',th m.mv 

"'..ph ~;'h.fd C;uU.. ... J,. 

AN EYE ON AFRICA: 
REMOTE SENSING'S ROLE IN 
ANTICIPATING FAMINE 

ileQu>c fOl>d """unly conltnud II) 
j,., a <h.lkng~ aero« mud> of A/'ic., 
r • .'s.,.rchc~ .'e tu "' i "~ t" n,'w remot" 
sensin~ l"""n''1u..... ,O ~nli<ipJle when 
,,'~"iw'r is go"'g 10 .U""I crops..., 
tho..,· Cdn haw .ioJ In pi.;,,,, b<-for~ 
rom"", ..1S (n 

fEATURE 

TRAVELS IN GEOLOGY: 

PRECIPITOUS PEAKS AND DUNES IN COLORAOO 


Cok>rad" i. known for lIS f<>UrI,..,,"' .... ";ldflo....K<w(·red 
m~ad"'....nd priHlI'" mount.ln IJk.,.. SuI m.l~ ~ure 

you check out its other geologIC" .."Or"Ide",. ",clud(ng il< 

"",..iv" santi drmes.. 

TRENDS AND INNOVATIONS 

http:mount.ln


~~~~o-f 5 &, "-" . ; ((v)o«/ )-011) 


8 NEWS SHORTS 

9 MERCURY RISING ABOVE THE DEAO SEA 

10 	 MEASURING PERSONAL RISK FROM AN 
EARTHQUAKE 

11 	 DRIVEWAY SEALANTS ADD ' ••:':~"'~--,
ENVIRONMENT I 

12 lAKnANGANYIKA'S 
ANCIENT REACH 

\3 FIRST CARBON-RICH 
EXOPLANET OISCOVERW 

14 	 BAJA QUAKE PRODUCED STARTliNG. 

· WEIRD" RESULTS 


HUMANS FOLLOWED WATER" OUT OF AFRICA 

'"' "0',,,·' "0 '''0 "'O",OR l'" " EARTH'S EARLY WELLSPRING 

PIECING fOGETHER THE •" ORIGINS OF THE GUlf . 
OF MEXICO a.PLANTS (DOL THE" ATMOSPHERE - BUT BY 
HOWMUCHl ::if .~t>'TITANIC 'S NEWEST WOE: " BACTERIA 49 41ASTEAOIDS BROUGHT THE 

" 
" MOTHER LODE TO EARTH 

YELLOWSTONE TREES RECORD SEISMIC HISTORY 

VIEWS 
78 	ACOMMENT • -~t7: 

WILDFIRES MID DEBRIS FLOWS: FEDERAL MUD .--:tL:5I 
\\',ldr. ..... <Je"ud~ h;II"~ ~nd ...i,,'<'1' ra"", often c. 
,1\0;0.' rulb '0 .!>de. ""'hen ....m ,s.b,,, 'Io"'.........~. ",ho 
is ~pon.ibl. fo' d ••~i~~ ~r til<' me'!'.? 
S"ph. n M. T~... 

80 	GEOLOGIC COLUMN 

RESOURCE 5(AR(lTV: FLEETING OR FORmRl 

H"", do "'" ....oct 1<> ,"""",," ..,~".. ,otS. ..·1>.·11"" 
II..,. .n: n.-.tlng. Ii .... perhaps u... .-.conI ,~'" ..."h 
.1"",..., m.o., ot """"'..,~ ~.... II>< ".'~' """'''So' In Ii>< 
""",r;aon South", ...t' 

F,od kh...b 
 ,. .., 

__.]=I:ruijiM=I~i,"" 
4 FROM THE EDITOR g ~ ., 
6 LETTERS: P[RSPECTIVEHROM REAOER5 r ':J 

60 	 GEOMEDIA 

_k., 1ht s.ror..l JU'<b>K Oi....... u. Ru.... " M.:J,j., 

o,,,,,,",U!'1 St..... 

I:Iot>ko: On Ih. Sh.l l, "Iluw I<> Fi,..,J • t t.l>it.1ble Planel" 

64 	 CROSS-SECTION: APUZZLE 

65 	 WHERE ON EARTH? 

66 	BENCHMARKS 
M...h 18, 1923: 

TrioS... ,., Twht<-< 

KJlh695l....pIo 


69 	DOWN TO EARTH WITH 

EVOLUTIONARY ORNITHOLOGIST ANO ·01"0 GUY' 

RI(HARD PRUM 


2S VENUS' SULFUR MYSTERY eXPlAINEO 

2S NOAH'S AAK COMING TO KENTUCKY 
26 SEISMIC WAVES REVEAL A STRATIFIED 

OUTER CORE 12 GEOMARKETPLACE 

27 MINERAL RESOURce OFTHE MONTH:CHROMIUM 73 CLASSIFIEDS: (ARHR OPPORTUNITIE S 



~'\'j :" . 1ENGINEERING AND 
MINING 

." .'
FEATURES 
fU/5 MII.al S.,ny 01 Globl' ..... 'nrtiUnent 
TIlt ~ 01 t/OIMI//ll/lm, 1IMj1_'f~ 11111 u~ 
f1(1fC~jm~m20IO 

Hup l.."hinl' Exle"~ i "l Appli"tionl 
Ah»l l l devPkJpmen/s In lIt,p·Jtachtnl ltch~!iJ1Y 3M /w.t 
mmInI Clm1pamtS Ire soce,!>Siully t>lendJnl,/$ applic311[Jf[ ,.nle 

Clnn MIChin!s, Cut Opm1 int com wit~ Contl minotion Control 
1fMstml1fl' ,lun·fIwJ> ~1tt1 WI ~~ Nt _/ow~~ 

Brullllillin:l: 

;allllI,ntl Brill( lIonre p,MlitIiM Dnline 
SlIOllf Cish fIr;ws II!ow (JfDf«I ,.".. JIttI apioWOll/l mmlmrnlS 

Gnun. SUpplier> u plcrt Hew Horizons 
~.... s in /~ SIId/JlpylNorlh BlytriIllIllInS ,reI Jre iakmt I hlrd 
.we ,1"PIJ(I·m3rhllllpw/umlltl 

LEADING DEVELOPMENTS 
CII HI to Ac~UI " Coo!.Ol id .leIi Thomp$Ol\ 1(11 C$J 9 8011o,n .. 

~Ij>torp . nd Hrtad" Plan Ioon1 Vtnlurn 

RIO TlOto ~tfl"l"'t Ind Upandl"& Two Smelten 
lIorIierrllUl UpIorltKln Up 44% in 2010 

Inme1IM lundm 10 Became Symten. 

AROUND THE WORLD 
U.S, , Canld, SiJ"",, and loW flXm 011 Slnds AiIIII"lCt 

Lll in Amtrie l llepM OUl/llltS M3!W S,/Iltl Prospt(1 In 

Srolhumrn Guatemala 

Au,tr.I,a/Ottarm RIO Tinto ~J £cpInJlOfl! ro i'lJiJaflliJMl 

AI,i" KCU blvestJJrt SJ 8,ihlllllD Up,OO Illfl'-' COfI(Jtf (MjIfJI 

.ldi, /wIIot Budttl! S7 J 8IihIIn lot ~ Idp 1111011 

EzIl/Of.bGfl Rau.dap ~t;!OU Gtoup BJlfIS A~ltt:lll~n 
GiJwm_t lot /Iud"", 

28 

3~ 

42 

4'J 

'17 

". 
j rnWtiIIi~"J(/ >OiJ..,." .,"'/!.rla II ~""..)• ~ u.-",., c..ttr .. $lib".)."., A _ , !I" ~"NU" (JrrI<IK.., toM., "'... /1ld11l1UJ., 1)-_IId...tIJ __ U--~"tlo""\" 

•• 
DEPARTMENTS

• C!~ nd ! r 

CI~ss i l ltd MI'ertrsem.na US" 
Equ ip ment G.111e!J.... U. 
from tIIf Ed,tor 2 " ..."', 120" OpellUGt Strilt~ 10818 .... 

'" PntcnsI", Soiuuanl H2" 
Sop~loer~ R.P\II1 no 

22 Th,s MoI1lh In Cool " 

JANUAftV IT8R UU Y lOll · U,MJ I 

http:MI'ertrsem.na


, 


fEa -9 ",.]1 . 

COVER STORY _ 
Cav«nOOs c~..1~· CO'. 'JR"; 
21 With a variety 01 cons~ 


solutions, 51 5 biIioo w()rth of 

mass transit consIrucIiOn Is well 

under ~ in NewYort. City. 


NEWS ,. legal: k(tIJIIttCIllew'lbdt rwer DEPARTMENTS 

~ 10 .... licenses
Business & Economic. 

17 &::00........0: Boru!ftime$ .........
10 Govemment otr.m.~/(Ir1M*-

. bIJI '-'m'l Ooroe ,. 

, 
•-c:.on.auc:ticIn WHO 

zo Ibte~..., ~ tirs..-tainty , WilShi1gbI 0tIiIeNtf 
I I --PIItIIic Flnanc"", .... projIctI Mng douds (:(JIICrfto" _ 

" E'lUiprMnI Tracb &Treods 

D CrosIruc:ti<wI &Uu,...
Transportation 

D13 SustaNbllily: _ road! ..pig... 	 M--. 
,. TII"",I" Now Iigo ..",~ Ter ~tale » "" 

_ IJ,nnd II UI<e I.Iead .. Ofticilil PoOll(lAb 

.. 'Acw1lOi~ 
Buildings 

assessi'I!I ~oce 

Environment 

" DIuoIers:floodinoj ..........""' .. 
..... ern""""
11 eo.tr_ CIiIIIIIge$IO~ 

irrIo<M kImIs, III' IlGUtIOl 
For subscriber servlCH cal: 

1J lMtn: U.S. _10 ~fu~ \11m I76.G()II Cf (5151131.:16111 
_lfIitl1 '*'~ GO ftlloIY.EN'lOOM f(WI FIOSSWQRI)

I 	
~-~ 
Hot gcttillg ENR Insidef and News 
Alerts1 _ coli {lim I~ 

ienr.com•I I• 	 -- 
I,
•
I 

I 


.... . _ F*IIoryl. 2Q!1 ' _ . I 

http:ienr.com


I~NR\ ' 

--"r~I'~I~r""I'"o~n~,- ' 

r~'" 1(, ~~. 1::'~ 

COVER ,SWRV.J'. 'Jr',::" 0 

Indianapolis Clltens Up 

22 A federal consent decree is push
ing improvements to \he city's 
combined sewe.- 0YerfI0w system. 

Amodified approach yields better 

effICiencies and cost savings. 

'-"_lif__ 
/I0'Il p/>* ~«-.....O<vt«-

NEWS 
Projects 
12 	_~EgypI"""hIIS~ 

Buildings 

Il	 ~""'S\a_~~ 
_d a:U<l slash ene<0' we 

I. 	R,so<u: NIW\2I \j<I\'I'fl'IOf trom ps triIJe 

Environment 
15 _lions: BitgIf. $ll'ongIt H·1IIn 

oetu on severII prqIC1S 

" 

, 
("February 14, 

20 	 watt<: BiOI CUI lor ~.,.",-
BuslnHs .. Economics 
15 	 ConIrKII.: IIugt UAE. Jail job <UnpI 

1<ey .,_tioNIlrms 
Techno logy 
11 	 Inl~mJUon T, ehr.c»ogr. er<sis OW 

OIIMlIInI!!' Ij'Jido ""'"" UOI.tIIo _ 

Power" Indu5trial 
I. 	l.,aI: New co.o1 tooDle ~ "'" 

_ poweo •• ill> 

14 	~II: hIiInI Olil!tos' ~ 
...,.stIOOI COlI {II __ !GCC I3tMy 

20 	Ptodu<:r. In "'itCllo;e, CI&.I. """ lilt IoiI<s 
tleIind De1'13lI'J fleW 1N W\I. toW 

DEPARTMENTS ., ""'"... 
" " 
•--WaslWlq\oo 0WMr 


E'llJipme!ltTrac>:s &Tr"""" 


" .... 
H (;msIru,:tign tco:roorra 


"Q 	 "
to -OIII<>IIPlOpttsiA .......1I1 

12 ......1*'1 

For sub$Criber seI'Yif;es calt 
.17I'1H:!DIor15'5l m-3111 
00 TO 1fI'!IIUXIM FQR __ 

P'ft()TtCltl) (IIUj£ NXtSS 

Not getting ENR Insider and News 
Aler1s? !'low call IS]/) ~llI·uoe 

enr.com 
IoXf!IOIW. (:OIj11H11lM1Nl 



112 

ASS£SS~I["'T Mt:n,OUs , 
[rm""'m<1l'" .mpooc.......".,.", by mean. of . pr<><<<Iu'" bas«! on f.u%y loS"; 1\ .......... owI_ 

RaJ><rto P",h, anJ Estll" R<XirilflN= 
1\''''''''2 eli"",,,, impft<,. of Pionnmll po'ioin--An "'''''''''''' 10< tho ...to.>n """'" of I.a!wI C<''""I'OIIY)

Niaa Sd~'ar::• .fa,"''' a"un' ~"d 1JoS-' 11..  " 
W,,,,, A=sm<n' .. <"""",1«1 ;nIbrnGI~1 


.I""i/lo ",a Dij'. Maa",," "'" ..., Hi.<1 "...J J,,~ "". r~....-

EI" rROC[D IJR~S 
n.e efto.:,,~ of,", FHllIlsh £I"'.)'SI<II'I """" ~ .'boo do<sD'~ _,.boo "",dol bo_...r> 


".., P~n. PdlJ 1faUz.",," • ...J Ki,"_ .1010.... 

R O';"1OO or ,hn>e-ltak~ ';j"''''a pm< lor ....._, _ ""." ...n, "' a.... 


Xi"", p,., Hong C"",,¥ o.mg. u G<>.ot, F""# /I"" /"",,...J I< (}i 

An .,-.Iu""", oftbo """""m<1ltll ~__.yo...... Vonnam:Tho PI' 11<1...... "-y ond pncIl« ,~ 

A/<S<o< Cia"'.... If"""" /I"", IN a...J Migwi P_, 
ItUI.TIt I~IP.\ cr ,\S/lESS.\II:.''T 

T""ol <11m: bool'" ""1*''''''''''''''''' _ in p"""" II _ ..._,"'" 
e_ SdiMy !iJ",~. ...... ,,,,,,M. K";~ J K,.;.-.!. A~.IM<t_ tutti "'~' P_wn '" 

STRATEGIC 1:....'" 1t01> '11:1>7,\1.. "!~SESS." i:.'" 
,~Concq>tual on<! _1<>p:aI ,hal,.."... "' ........."" SEA ond eumul>u~ <ffi>cu-.m<'ll' 


.1,1/ (;""" """ &.- F _ 

£nv; r(7V\~ 'Lv-r-J 

HSSRSS"".....r R~~ 

Val', 3 1} ",,?- ((Vl.~ 2011) 


. 7 • 

, 
~ •,C- ~ 


~ . ' 
0 0 -
•• 

'0'c' U' 

L ~ 


•

> 
Z 

" 

--~'" 
~.;' ScienceDirect 



TH[ BULLE'rING£OLOG10\1. -~ - .....---=-- -- ~SOCIETY 
or AMtRlCA " (V!I !1· NO: lI' "lIS·V C .... AHIIIHR~L..2!.!l 
The GeoIog col.::.c ''Y d A~"ca Bulle>til ,~u leod.ng Mcmolpo....d ,""""'01 For co.o;':" 5choIody 'eseo.'ch 
'"~ 01/ bronc', i t~e eollh JCIIWIC'" P,·bi,s~· --~'mU()l.'$>y 5'nce 1890 r; -::, 

< 
c, 

I Of CO .. , :;:;;;;: 
I~~I _..... 

l51 0,". _ ... _ ............_ .. 
__"'__ ~,n_'" 

_ ......_~~ I' •_00.1 __'_ 
I~""'~""""",~"""''' .•'i..., _ 

411 I.ew-,.,,_..__...... ""....,_ ........_ ~••o"".•", ...100 ............__'" 
__ ..... _ .. _ .. _ ,"'.00I>I...... 
.... h •• ' ...............n_k__, 
_ .......'c_.-. "'-' ........ !d-W '" "".. Do-ooI A "',
Iioo_._~ .. a.... 0000IM t 

IoooP'I ........... ...,.,..·U ......... 

_.,"' ! ,, __,,"[u·n.,,",~ 

....... ' .",... """ ..... G ,,,.....~ 


1"-"-'" "'....n-i"-4 oiIo" 11>0 __.. 
m LaM.. c__• '_;"'_ " ........... __ _ ... T.....'/o. C-. ,,0-01. ,. ........-(.._Co_.... I .e Co.--.do H 0.._ ~ __ [ '<4,..,. ._... _... "" 

_ .....~ ............._:.. , '1, ..;,,,;,...,, ' .J. ",.. _ A 1...."""'."""_, ...'" "' 100II 

! _ .... , 0..,. s. W,,__.... Doo<....,. '''J I '-.., ' ....! 

ill ...........__ ..,0-1 • • _.100. ,.oo do~"" n, . .., ....._ .. - "'-_.f""< ....
"". "'110, 10..·",. ..., ..1;...._ ...;""

""'" -......... ~y 01 .... - ......'Y ,.~. 
 o..,.~ lo......, _"_....... .... c.- ......, No"'.__ 31,,·.. 

~O .. -...__ I ........
_40'.. _ 


LdoC ~__G -"r 
 ., so........_" ..... · .• --.;....1..... _

-w.k t ..... · ...-.,. .....'4'....,· 
'-" __ .. _'" _ ....." . _. t... 

I &0.,... ••,,1' ... ..... ..-....._..,...,.._.._'--'.f..."..-.....___._ 
IV ___ ..... ~ .."=. A_t.. "' ___ ,,-c__ -"Of ..... _J_ 

""",-, 0...,..-.. ..... _ .. ' ... .......-'-_.. ".' ......... ...-fo..
_e...,-. _. _ .. , _J .1<_..... '-...... ,.... I f ri __............ 

_ ......-.1__......... _ ..
-.- "' .... ........-.-...... 
• _AII.._ ...... _ .. "'... ". 

4&1 _ .... ~.. "" .... A~ ' ',,,_ ,10 , A,.. ("*"r!, ____.. 

....._500= ......1_0;...._ , 1I4MtI"" ___ ,,r ..........
. 

SOl •..-"".... COW,.· •• _ ........_ 
 ,",,-~--- I' , ,".. __ .. '"_ u.""" ""'""_ t.. .... _ ·G, ~ .."',,_.. -..,,-..-. 0..-.'-,_0 o.cor- (..oN c:- "'" ___ .. ",......_,~-,-IJf (0 .h ", .. _ ............... _ _JW""'" 

__.of ._....... _ 


.. f ........,._. ,t~, ...... 
( __0 • ..- ......... "'__
..... ... ..-...._f-.
-""--- ...... c.-_.ri_. 

4a<. C__......." 0:-......._.__ ...-.. '.......... '""'"""' ...._ ......1:1 .... _

~ ...."" ..... 
"" "'" _~C-";' _." -..... " 
_ .... "" _h _ -. ..."".o. 

C.,!E _,_.,.0- _N _. ' ""'_____ ."" ",.._ •..,;.. -. 01 0l0i. 

_ ...... _" _ ..... 0-,.1 (loIoooIo, '" .......~_ .. "'" ....... " 0.--. U,• ....-~--.. Goo<"" "d ,,~ .......,.._,~C _ 

_ L . .......... __ '1t.:., 


http:Co.--.do




Vr,-f :2 'f'/l~ S" (1, b ] 0 II)
IGo vel 111 "'u 
DEPARTMENT~S~_________~D~~~'~~'~'O~" ~ 

IF~'-" F"~' ~ <I 	 In ThIS Issue ~ .. ,",' 

6 Lett9fS 
". "r'.• eele'""'U

8 Dspatch 
A Ii., uf prior;,;"" nd ;~."". 

hoI!" u. ~",e",ber ,,·h,t ", . lIy 

""',1<'"," in 'iP>' !i;cal tim<'<. 


POLmcs POUCy 

F"""I,.relY r<').~I I", ion' .nJ 'h" 

tJ<'W GO P ""x><l 


• 
A ........ , ..... "flh~ 2010 ems"" 

find'''''' ..... it.< implical1on<. 


14 	 r 

,,>te' dol,', Ii~<· the corm! that 


"'''''''' ,, ;,n Me..!ic,;,l, hil t rho) 

<.n", ' ''1' ""ti,,~ it. 


PROBLEM SOLVERA' 

.\ I"", ""0:. an; allow;.,.: p:>trun< 
 44 	 Ctvcago Goes to Court 
to mngj:UJ» inl0 h:." 1>0.1, "''''', 
df<"<1 ",11 "'" ,,,,,,< ,roW,,· ru.-.... 	 To cuI.".... and ""'" r.....,. p"lic~ rut«",,,,u,,, (a"" . '" 

SOiog '0 ,ri.I-.1I of 'hooo. 

50 1E " 	 46 Smart Management
I h~ ".,w,n.1 Ab.h<-i "..:" " 

1.o"..i, ,," k . rn, '" mo i" fo''''"'iun "OOU. it> " ud.,,,,
P,oj, ,(;1 ,\,. "",(", " """" ,,, 'wow ""I·lif~ N-,~fi,s fw ,lwmth~ '1OI<'I"'''p<, '' i,'c in 

in' r l"mo" ro' ;"" 


47 Idea Center 
8 11 Quin<), M1'.S.. pil",' 1'l')·.r.;".'p<"TIDrm",<>: sn..... 

II "hou, •1U,;"n.1 d"",,-~~ ......>0\,1. 

":11",1."" .,.".,. 6n.d new ....y. t" 
48 Tech Tal<:I'T"'" gI'ft11 tech 

0>I0.......J.., bu ilJ, ix',,"r ••~~""~.,, , I\("'" On. micf()'IP""'" 
. , ., ' ime. 

\\'h." go, .• , "" .....y rl<J \U 
50 	 Public Moneyi nir"''''\)~I\I'''' is it fis< ,i 

IlTud,· ",:. ur 1",1 it ie>' \\"i,h heolth ca", .I.h1I1/1""'· >!"·nt!ing.. fuc: .., 00 
~1l31i'}' "",... roulJ hdr "'" em'" 

An"lt;ut,~Iu:<.s.-.~ 52 
",th pl_ ,h" I\a." fnk... on Iun..I M'k~ Flood ', ddt ....~...,."'I('" <~ ill, h, ,-,- n,",k hi'" • -
hme< 10k ,h. RU>I Ikl,. 	 'u<<<.... ful "!'<'.l e. <>f 'he .... ~r-"h t.."gi, 1o""•. 

http:ri.I-.1I


IN EVERV ISSUE 
Editor's Notebook, 4 
"", ,·bur~ouc,ocy mJ........ m!gh! "'" min,,'i1m
fOOl probltITL B!j Tom Shoop 

The Briefing 7 
Boo.IUII mo ral•.•fl'l'lt<T"berjog the Gflt~fo" DUd. f~mo", 
r.1k lind a'qui. ition gMlH. 

Perspectives 38 
T).,.1I..lth 'Iff I_'s fate will hiOlpd.mne ~1Wl'Ien! ,Nth 
for .......,. 10 CO_ fly' Tlmot,,!/ R Clork 

FEATURES 
Open Secrets 18 
Tho nalion'. opy .g. rIC")' ., tpS in1g tt>e public~. rlO!u.i os 
docUfMnI ••<"d ai,ins eond,d "'•.....".nts of pHI _.t io m 
By CPlorln S. Clor~ 

Bidders Bite Back 26 
CO''''1<1 _ ..d pro \ ...,.M e on 1he ,i.e, mal<ing for 

",., ... iou. p<oc.....".nt t.., ........,dego," ,,.,...n! ond out. 

fly'RoborrS""M'I 

TRENDS 
Riding thtl Wave 11 
Pr...d.nt Ob'''''''spoy IruII moght not triggo' the 
fltirPflM'll! U""",,"" some M"" 1<)(0<'" 
ByEmi~lOll9 

Service Interrupted 13 
~il.~. fiasco ,eutfoccu pouih 1Q ..1_Ufity "0"".'" 

for elou:I_,icn. 

By Ali<jO S,..-.,.,.in 


ANALYSIS 
Collaborating in the Cloud 33 
M,no, l"l TO'<htIo loty Soltwa,. ""'olopt<, slwe resoutC.' 

001... 10 '>?f'(hys'<rnS to the w¥r.ghltt. 

By (orolJlll Duffll MarSGl'l 


Backing Up Wkistleblo\fiers 37 
M, n,.,,,,,,n. Iobtt" , p(O!~<.,ng wn(~~s ..1>0 ~ out:J 
.,¥,s .."Io.gencyltb(lors. ..- ",., 
~£ljlob<:fhN~H ? ..., 

r " , ." 
COUECTlOII: n. 0.<__ 2010 ..';,", "Df;'doniI ..... PIt" \IIC~ 
Oooo«",.t,oIo...._ tM C~""''''''T,_.....s.,.'<tf15 
cont<..:t t .... «JntrOCl i, "P'K.td"'~."""'_'''-'''''
.obu",...CItd., fi><. 201 Z. TI>o "~""'ttd"""';, "0 S""""..., 
RFP_"'t.~ 1_.10_",2011 



-
-

-
-

-
ffi~H
i;j 

• 
<tI 

" 
~ ~ II I'!! 
d
~
 

-
' .~ 

< , ::, 
~ • 'llj~ 
~ 8 JI Hl! 


JI 
)~&! 
, 

-
I 


q
~

I 
~
 

~
5
 

•ii
"'" =

1=
! 

II
~
~
 

~ 
It 

.... 
!
:
:
~
~
~
:
l
!
:
R
l
'
:
!
r
e
.
;
 

8
~
1
:
:
:
!
l
l
~
o
;
~
 

~
I
 

Ii 	
II 

I i 
I
I
 

I
,
 

!
!
i
·
,
i
 
	

! 
I

! I 
f' 

I
I
 l
-
!
 

0 I 	
I
'
 

1
1

9
!
 
~
~
.
i
 

	
.
g
~
 

j
:
 

-	
i 

n 
j! 

IIf I! i: !; 
I 

Ii Ii II ' 
~ 

I 1
-
'I

 
;! I! 

i 
I .~ 

'2 


! 
i f' ~ 

i I·' £
~
!
!
 
'
!
'
 

f; .

-
1

;
 
	

II 
" 

i H
 

'll~i 
~!!! I 

~ i f~ 
f :~


i P
 II -

'! 
,t ~ ~ 

i I 
I
, H

eli 
i ili~l I

I I'fi ;' 
! ! £~ 

-
,H

I j 
! I~Jhj I

;1'1 'I .
! IH

i 
."

! 'I
t
,
 i Ht~li' 

,hi ~ 
II 

I 
l 

1 
Ij I!

J 	
,i,1

 
~'f-

I l' 
.1

" 
i 

" 
I
.
·

t 	
'j~ 

I H
I" I 

.j 
", ,'1 f 

I 
j' 

t~ l! 

,nl~hl
: 

11 
II,

i'!N
rll"! 

,ih 

°'1
~ 	'I'~1 

; '"~ 
~I2-'Z
,r' ... "fj 

<i 1,a:,'0~
~
i
l
~

__,_ 
P
i
S
b
~
;

~f' 
-a i

,,8I 0

H· 	H·..I+.oh·Ho ·f "~Lh+l0~" , H
 'j



__ 

(O~l - 
G1:0l0GV 

ELSEVIER 

( vo,ume8s9 CO NTENTS 1 F, b<u . ry2011 

(_I_"':~ GtnMIConI<mIJ~~_E~-'Goo_fl'o5CAll 

_ N so..:. or.l><>O -. AIle> _ .. "...ostr8CI_ "'""" .._ SCOf'/.Js- Fill lUI _ "" ~ 

,'I ""~ _ ............. oo"...-,...".~, .... Ceu_loI-. 

Ow..., w u..,C lW. L .... .,..,X. Uu 
~---.oI__~~_"IoCM•• '" o I.u. S. W""\I. O. E~. J . Uu. Y Wu _ O. P<>nt 

r..,. _1 o!fOClduo to p<q ~~ and .>:is,.....,., '" CIe... on _ l tabilify in «101 MO'" 


P 0..0, Fl. $ hen, L Fu and Z. WW'g 
Do"I'p ..d oIlI'~. "*"_,_ .... "91 ,""-"""" ....,_ "' ...__ '" 

S. ~ l Sutrez-R ..... M. "'- 0 Flouts. I ear.-...,.., ...e . _ . 
Tt>o origitI_ -. '" co, Qat pooIo in .... ".... ...... CO ..... y .... 000lII0I<I .. 0- '" 

W U. y.F' a-.g on:! l. Wq 
~_ It __ .. _!ram'" _ --. COOII IH.1Wry Coo.roIy, eOl1em Kenom. USA 

l .F O s;Mo. '" LS ~• . E A. _ . J.M.K. 0_. 1(,1'1 _...., J.e _ 

~ c. 
, ~ ~ 

~ 

~ 

~ -.-,

0 

~ 0 


= -t '-
~ " 

~ 

" 

b"''''" ••_ ....~ 



, . 


Feature Articles ""'.I .;;:,-::::::;-.~~ I	 . 31 

24 	 PDAC2011; 

More than 22,000 amual conference 

Steve Kral 

31 	 Uebherr l()OI(s to the future; 

New technology could lower body weight 

Wilkam Gleason 


34 	 Blast-induced rock movement measurement 

for grade control 

Ananta L vemamano:. SaI.ado< ~ and P>erre Mousset-Jones 


40 	 Mining's new future: 

How the industry will change in the next decade 

lawrence Lien 


..' ;;it.-"\.' _",",?:~..;;,c~~ . 
-, • .. ' . '!II - ').••,.. . <. • • • 

Technical Papers (peer-rev>ewed and app.oved) 

47 	 Simplifying ventilation network 
solutions in MEMC SY5tems In US coal mines 

VI Luo and Jianweo Cheng 


(cor=l) 
Z -.wrv." _ ...,.. .. 9<_.'" 



• 


SME News 
53 SME Foundation 
53 Personal News 
54 local SectIon News 
54 Membership 
55 SME Distinguished Members ..56 SMEAwards 

AlME Awards 
70 Obituaries 

71 Necrology 


Departments 
6 President's Page 
8 Politics 01 Mining 

10 Industry Newswatch 
72 New Products 
73 Coming Events 
74 New Media 
75 Web Directory 
76 Classlfietls 
81 Professional Services 
87 Index of Advertisers 
88 Drttt 01 Things 

! 

I. 


eo.... 510rj
Ir- _ ~ .... """'Il .........,. 


,,,,,,_Il0.l''''''_ --"'_.. _ .... ~-.............. 

--"'~' ...... '" --........~-,

~'*'-........

",,_..:>-"""......-....'._nv.,.._._................."' ..._. 

....... ,,... ----
- .... _..... _
....-no' __ ......_V",_,, _ 

•• n __• __01..-,. --_... _-....... 

-.g ... ,-- ...,_.""'---
__",c.... __---......-,,
_l___ 
__01 __
Coo..... 

D O __.... _"'''' _ ___bo_"'_"' ___ 
__ _ " ... _",---c.... 
"~".,""",,,,,,,,,,,,,- .... '..,..,...... __'" ..... -_<11 

...'"_,,-... .... ------... ...""'_ .......--_.. 

" ___noMo'...... --".. . ~-__ I',.~~""-.,,, __ 
.... _---..'''' 



i'J,,". :2-010 

CONTENTS 

Article 

155 	 Tbe [ arUts. Map Bfth~M.nd.n Hnrli..d: Not.. o" thd. ..·i§.!>d ~h.~.y L7'J1 ,\hp 
II~ R~J'...""d """d 

171 	 A '''lfnOmmt: The Temporal Rtla'ion,h.ip oroo«>l. and C.ntr.1 Pl.ln. T,. d1!lon. 
HrQd LOla" 

193 QIi....I/. Sholl, rrum Kan... i\rt h.....o~i<.1 Sit... 
ROM" J. 111"",1.,,/1 II~"',. W. Cllunry 

l'I9 The .:.~I.. 00,;,; SI•• , 14J\\ 4: " CIo,i. S~. in "onh.rn K. n . .. 
SUWfI R. II"",, 

2008 Undergraduate Student Paper A.....ard 

J II 	 ,\n Anall'" or l'..nt. l ...... itioooo.U) Uwd b) Plaim Indi ....., Topkol An'i~iu lor 
Aa.imitrobiaol Eff<C1i' ...... 
S~""" M. Wolff 

Book Reviews 

} I B 	 lI.nl) L ......m rC<lJlJc oflhe W,nd 1tJ,-.., lk Ea.lc", SIIn<hun«. 1825 1900 
G~g<>ry II. C""'p«ll 

319 	 rla,jd J. C r..ford. t::lsbft. L. [)o"d, .nd 0- Go \\)okolf: G<m..::hacoI<lIYand tho C"", 

'''''''' ~ D. M ,,"d.11I.n/

HZ 'enon J....... Knlghl. Jr.. Mound b e..'",,,,,,, at M""rxlv,II.: .\fch"..:'u~. fill'" and 
:;..,c,a1 Onb 

J~up~ A. Tiff""" 

Announcements 

318 1009 DI'li"eul\hed S.nloe A" ord WiDnor 
325 C .1l rur UI'lin~ui,h<tl S.n'k~A" oed Nomination • 
.US 69thAnnu"1 PJoln,Anlhropologi<al Sod,,},M~line 
J:~ MI.il<i),.'iI.'..... nt 

, 

, 


~, ., 
,~ " 
L 	

,,, 
" 

http:Rtla'ion,h.ip


- --

------------

--
___ 

33 No.1 
February 2011 

~"""""'_"""'__"" 

"""-... __.... 0. 

""... .,MOI,-",_•....,.,
IoWI.lGIHG ~DIT"" 

..Ut.... --~ ,-",- ., . ' 

-,~_Mo', " 
_6__-",-,,-_...---_ ...... 

..-
.... 

~5T<<lOHG~EE__ .Co\oo 

~............
..... _
E<lF_Ick_ 

MOOo-".
---,
~ UllfORlAL IIONIO 

..... _,_,c..r..- -c."_F-,_ 
_ ....D, " _""' Co6no.~ ----&,...'"-'-- 
.... 	 .....t.o_~_, -~~--_1'--'" 

POSTt.lASTER-_____ ..r.." ,.... /'0 
80< 7000, '--'<0. ...... ...,.• 

.-.--rUlIN <)SA. 

Fcbtuarv 2011 

.. 


Feature Articles 

2 	 Per$pedl.u on Rangeland Management Edu~.tlon end 
Research in Argentina 
O~v,d L Anderson, Grose/da L. BoIlVI$$UIO, "">9Uf/1 A. 
Briz<Jefa, G"II,,,t"'" CI>IOssone, AIId,e~ F Cbi/s, M. SNvta 
Clii. IStHi Feldman, Roberto C. FfNn/",dez GreGCO, Carlos 
Kunst, Martin Oesterh~. Gabriel E. 00'...... 10M M. ~ueJo, 
H. RaUl p.,.ncn4 and E. Sebasboin VllJagt. 

13 	 Vegeu.tJon M",s at IIKI Passage 01 the hylQ< G,,,lng 
Act (193.): A Baseline to Evaluate Rangeland Change 
Alter. RegIme Shift 
Rhor!!U $Mggs. Z.ch £d_rd"" Brandon T. Beste/meye" 
John 8. Wnght Jeb William."", and PM Snllth 

20 	 California's Ranl!eland Wale, a ualit)o Management Plan: 
An Upd.te 
M~lvi" Gl1Orgc. Srcp~aflle bISM-Prapl"", John Harper, 
DaVId Lewis. and M'chael Lenf)o~ 

25 	 Are Weather and Trad ition Reducing Our Ab,Iity 10 
Conduct Prescrlbtod Burn~1 
John R. W~" 

3t 	 Food OigHtib4lity tly Mlcrobe~ in Wild Rum,nants; The 
Etf~ 01 Hosl 5!)eCies and Dietary Subslrale 
o"meJ E. ~ya and Wilham H. Karasov 

35 	 Grazing 5VSt...... s! Moo-e Thoughts and Observalions 
LH E. Hug/IeJ 

41 	 Spokane 2012 W,nter Daoce Lessons from lhe Put
Strategies foo- the Future 65th Annual 5RM Meeting 
Hugh s.",m 

O e pBrlrnoo l . 

43 	 listening to the Land 

45 BrOWSing lhe Lilerll".e 

49 Highlights. Rangeland Ec%gy& Mall"gemenl, 
Jenu.ry 20" 

" Book Review 

• 


Ftoftt c.,..,-, -":'11'_ duo _ " ... by !W~","t.-"", "...,,"'" '" ,.. ~''''''''''" '" 
Sonu.;. Ic4nIral ............... Mu::"" , ... _ ''-''<I'' """'"9"-""""" ,._01<_ 
.. ~-. _,.., CIOOO '0 I...... by 0."", A""",,,,,,, ."". ,..... ", ..TA 
,_d.... "",,"obyDr H ~""",,,n, 

I 



• 


SOIL 
SCIEN 

to Soils 

0 1. 11' No. 1 

~()""A.' '''N ( If j L I ~,.oJu' "'J} T",",,,, , C:. ,~"u T" I I " , " " ~"", F"o '! F' H S rAI' <
,',_"1)' V I~W'Ic"" '/"",,,I'I'!( " '''''',ji", 1' 1, ,,,,,. 11 ..,":i .*rr,,,d. ""d s""" R. C,." 

~"1 1 \l \",""," " , , y ,~-;.'" p", ,r, '" S",. Uon "Ol' 1.' ,N ~"" F,w '" FlO""..." ,'< W".. WI'" 
Eo",,,,, C,"" ."" IUL',,' O~ IH' lo"" I'LA'LA" n. ell'''' 
)"'''1' It",,\,. ,II"~".~ ",oJ u. C"", 

C, 0.,0.0 I....' t~ ", COL~.),o" Ex , ..""."'" m", .~" '''I ....,It It.. liOn, '-0""'-'''' l'" 
./...,. '~"'''''''r 1f'1"~'''' 7;'.. O"'''1".•..J 0....,., J.~ 
'<".'C'-, Yl<.oc.. ,,"'" nu.u:.~ I .......... "" o:..~ (; ..,,~ y",,, ~"J SO" I'O<'OF"'I> 

" ......, II; ,\W""" II~T"'''' \I .\I,L.Jw.p.s... G. II.."..", n..l'/ (,~I~lh. I ''''''"d ,i,"'-'J- ,1/..."">, 

"",! ToJJ !t ,/I..." 

l, "',"'''' I',.,,,., ~"•.\SII LI."'~c SCIILlJ<:L'N(; I~I ' l" "(1 wn I'"""" , 'm< """ 

1'"",'0[ I'.(",~(, ,,'" 

b",,,,,,~" tI /,u"., .i'M I ·,.~I" ,II,".• Lui" h""i,,,{,,.,II,p,,,,, "".1 ),,,(r.,," IIm,' "d,~·,'-"'" ' 


PH><_."".,,, ""V,,, '." " Y ' 'f Sr '" p""",,, ,t> ,~ • ru .n,,!."" '" • ''''' ....10 b'....,.,,,, '" 

"Sr"-""'''''''''' ~""\ (I,,,,,) 

",/"".,... U"'m....J•• 1.1,,,,, I~".'"r."ohl I "" &,/x", 


<,.,,, L...", Olil"",r c.",.",. W, "' D"" .~...--. I .~" 1,.;,,, " 1(""..,_"", L...~" ',",_. hlo" 
r,,~, t ..... 

\'.... It;.'f_ H...,.,s".. /1., __ 1~.oT'''''l ,,~_. \- or,,!:, Fm,t. I .... Qo.-'....c~~..1dI \",f,~ SI.<~ 


To Ou M...~~·" .,., 11.".,,,..••, 



, 


, 


OIL 1'1 ,L. 

SCIENCE 

~, ,rr-" " .. 1'",,,,." 1'.,., .,11.> "-'" I'''''r.'"ON\ ON W"U ...l'-........t."L'<' \nTT" '" 
'()l(JIIL\11 h".",., 
"'''',." 11k..",.-I ~ , ,lIyu....""" 


~"""'In '" "C"",,,,,,,, ~"" .. '" ~.""n" M..."",.. " •

R.m.Ir R •• .I.mJ. 1.",,, .~ 1'...-It<J»ly.""J .1.J..,." (;,Jw 

[",n Of 11.1, ", , • ., ),."" \\'."" (:"""'" "~,, ,,,,,,<,, ~Il""'l "" hLnul1c Anm',,' 

,~o ""'" " YIU II I~ " C,,,,, ,.I,(u,,, So" 

ibJrlN,'.'" 1.11-1"1,,, R,",/", '"I~". II ;·IiJ tot.. AdtrN, k"""d" ,'""''' ..\ l..n'•.4 Ro" ', ....-,.,.'" .If,I,J" 

Cked,'r .H,.rlli,. ""J IA,."" GI,wf", I" 


D, _Oll , "'1\,,,,·1',,,,, 01" I 1'..11" \V:",n Am 1<'< 1l()~ ,,,..... "" I'""", ~, "L' "',,""''' 

\~" ~Mn r()N"" "'" I~ .\ 1>\1 '" " ""'~IA' "'" U",.,,, 0 ..., L 1'."."" "n" 

.4",,,,,;" L'I~~·jJ"It'n, A,,,~I .~lko"'"" D.>.....,.> c;.,.o.","_ /).,,-.l/tiu, • .,J./<, , II"",,../I{.>,, • .,'"IOt, 

l<)lO. M. >ll.~~"'._ \,1;', ,(.II t O., ..• ~" Au", hCDW OV M1I '" ... ' ...... ,wi.,. (1 1J,."x., 

Il.uo.,,~ ....,," nor,. f~"" ,,, IH. ItL'" "'." " .... ,H ~ ~""'l "-c,,,,,'-"'''"'' w !>uJ, 

A, "no,: U._'I'. a .•. I" CII,•. .lI"'.t ~....,,~ I,.,'\" . ..oJ 80·T,. Oot>o 


RL'"'''''' ", I.."."",,, \1,'",. L:" ~'" , ..... ,' , '''' ". ,. ~"'" 0"..... 10 \'''''' <_Lm .. " 

I I.,. I••'''\JM'' ..."" (;...,," c:,"~., 

Ij,,/,.. \ ·w. CI.o·l r " .......,. ""J J... II' RoOl.Y 


r" 1< '.' I"·,,, '" '"'' "" f" "-"""1"-\1 Ll"!K'''''' ,n" ,,, l.ll~_M ,".", ". Cl".'~, 0, n" ... 

s~" ' " )\.,,-", , """' 

U //""'''1. , ;,,, ... ,, ' I,,'.~ K"",!~ ' '',,~. ""d l l ",p"'i I,,, 

FRRATUM ". 



· , 


SOIL 
SCIENCE 

'><" ~I" " .." ..."", .'-'U UL'''.....'''''' " ~"" "" "" '" I h~",. ",'" A, A H ~,' , ..... ," pH
.'-'" Om.. 0""""" 
.....""",,.. /..d, ;....,.,J /)",~,,I,...., H""wJJ U;,.J".J 

I" I CL" , ," \0<>11 ~)l.L-''''' C,,"" C"".. ,,",..... '" U< ..,,~ 1\,,,,,,..,,,,,, OY ~"L' <.. 
,0/0 (;.~~ ",.J no, ,JJ L ."..ur. 

'i,-, 0 ..... , 1I." ""c ....," ~" "'_,,~. ,,, {," ". '" I~ \h" ""'" COIL."" 1\ "' "" " W, III 
I~ "-'I'" \1",., 
1;1,i« I. 1)<,<, /<.,1",," C \,,/,"",,,,,, ""d kif"", L . .11.1)"",,1,1 

E.. u. " (. ( ""... " liN" Sw,,, .\\",., ,,~ ", 1'" , -" ...~" t,TlO()C' '"' 
\'o,I.... ! f)"~,,, Hd,h, H"Id: . I '""" \ II ('" (), "".I I,,,,, If IX.'.""", 

\,,, It."" A' IIIlL" '''. ,. m. S.,,, -'v." \\'11" 
II , ,. J I"" \"_(T,,,. H,« C"""'. ""J II <i-elo,,,, 1., 

l.'"'' 1.:" f "', ", ... ',-"ru ~IO I{HIl'" ", ... ,... ,,,. So., 0.....,-,,, c.u:.. " ~"'n , ,"",,~ '" "" "" ''I' (- .Jlu.n. 1 . .,..,,, • .11 1\>0._ \".."U... /.0..., ,II 11.1 hwlJ. }<j"q Sk."........... ,\I,,. -,..,.... 



	Journal Contents - March 11, 2011
	Agronomy Journal - January/February 2011
	Coal Age
	January 2011
	February 2011

	Earth Magazine - March 2011
	Engineering & Mining Journal (E&MJ) - January/February 2011
	ENR - Engineering News Record
	February 7, 2011
	February 14, 2011

	Environmental Impact Assessment Review - March 2011
	Geological Society of America Bulletin - March/April 2011
	Governing - February 2011
	Government Executive - February 2011
	International Journal of Coal Geology
	January 1, 2011
	February 1, 2011

	Mining Engineering - February 2011
	Plains Anthropologist - November 2010
	Rangelands - February 2011
	Soil Science
	December 2010
	January 2011
	February 2011



