
I 

TECHNICAL liBRARY 

I 


February 6, 2009 


Current Journal Contents 


of the 


OSM-WR Technical Library 


1999 Broadway, Suite 3410 

P,O. Box 46667 


Denver, CO 80201-6667 


This is the current compilation 01 the table-ol-contents pages for journals 

received during the month of January in the Library. Individuals may have copies 

of specific articles by notifying the librarian either by phone, e-mail, or regular 

mail service. (tf you have more than one or two articles you want, please 

send a written or e-mail request.) 

Deborah K. McGinnis, Librarian Tele: (303) 293-5073 (New number) 

FAX (303) 293-5017 (New Number) E-mail: dmcginnis@osmre.gov 

OSM Library Catalog: http://www.wrcc.osmre,gov/glas/ 

NOTICE OF WARNING CONCERNING COPYRIGHT RESTRICTIONS 

The copyright law of the United States (TItle 17. United States Code) governs the making 

of photocopies or othef reproductions of copyrighted material. 

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

furnish a photocopy or other reproduclion_ One of these Sp(U;ifiC conditions is that the photocopy 

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

research:' If a user makes a request for, or later uses, a photocopy or reproduction for purposes 

in excess of '1air L'se, ~ that user may be liable for copyright infringement 

This institution resefVes the right to refuse to accept a copying order If, in its judgment. 

fulfllimen! of the order would involve violation of copyr'ght law. 

http://www.wrcc.osmre,gov/glas
mailto:dmcginnis@osmre.gov


DECEMBER 200B VOl. 113 NO . 1 

FEATURE ARTICUS 

30 Jim waller Resources InS1311$ .\'c ..... Overiand Couwyur 
Em/lt1rl'i"tO"IT "Iajor,'.I"IJlllb iuII pili/! (iltClllll/lI'lliJi 

CO/WfII('fSalll'U o...· rim'rl ronnlj'Pl' 10 rrtJnl,)()rf(J($dmotl(J1 

r:ooJ /0 n rl'!alll~r rrfiubuh<Yl prrpp/(ml 

311 uploralion for DecpCo.11 

Mos' tn,,_IO,1/ fnctor III sa[.' "'''''''8lllhc f/fM' lu,. 
o{tlltrooj 

40 MeaSUfM\,a111t'S ()fCoa.l Mll1e ~toPI)Ul': ResJslante 

46 PramcStali' Begin~ O.-',--eJopment Work 

LII-':/)· GrO',,", ",lIIbta >lurc·o[-rJul-<lf'r super <:«tkm n .. lle 

50 Pd.,! Migl1lncnt P....ys .Vluimen:ont<e Dl11lk'nds 

COAl IN THE NEWS 

6 Amnic:an Coal sues MSHA fOl unla....1ul rrgul.1uon 

6 A!l!:!rCl>~h... nen prngram achie'l1"S 1()()'!I, oompl"uon of 
M~HA allnual mine inspections 

7 Cliffs. Alpha llialUul R~",«S term,nAle mUStr lalb. 

1 0 Alph~ ,ubs,diary 10 close WhJII: '8,1 l-:1113nnmsmm<e 

1. U~<; ')tecl conlioHdatt'S produCllOn 

16 Judge '·M5I.·~ FOul mo unta ' lltOp permit 

19 Ili);h I'rorilo> coat plant I'fOJfO. eam$('r('e,lberry Indusmal 
tOP nonheast oon~lruction ftward 

20 O~,\llo i')lle n~ nile tigll1tnlog re$tnc:tioM 
on min'ng llCtivillt$ 

2 I l'toabod) lI(h-.u)Ce~dcan coal research 

."ImJ ailv;uk:ed milling technologies 

27 AI(:h Coal pl~!I~ to ad~'JJ1CI! tle<ln c()~ I I«'hnology 

27 f~ 1"1,,\ p urch!J:«,~ bU!-e5111allltOl'ide $ignJr,,".'1jlllnprove.menl~ 
In ;.;Jet\' and efficiency 

28 i\ra(ulO~ 3gr<"e$IO 5eu!r wu ll wldo,,'s lil ",Ine fire case 

29 ,\Sl.'>1I"tNnalional Coal alld Cnk<e COlllmillee approves 
II...... n1 N.:h~njc-a1 :.ampling ~1,lnd3rd 

WOfilONEWS 

7 Cl.ech ("Q<II OIlner Olo" n forward wjlh 01'" rni1-<1llon plans 

Smti h ,'Irka pu r<Ot"S l'lllnoc<! coal· to-Iiqu,ds plJIll 

InMn,"'''' fum pu ll, oon of Ullnn ueal 

10 c:al1~<lI:lIll1lin(' f"lls ,1cti,"10 ('(."onomi<; nlnnoil 

Wamt;lh Coal allemad. e 'n(rnStflll.' UIl," ~utinn 
ctl'l"'I;lIf(i n "I(njjjcani pro~'l 

?uli<l\cool monel ,",ompa.tiJ.a \\1.1;10\\11 to IIW~\ 

NEWSf6 CONVEYOR TECHNOlOC;Y/:KI 
----., 

EXPLORATION DRILlI NGf]8 

~--...... 

ISSUE 

Tills month. OM! AU rt:pDru 0'' /ll e Progr"l'lJ' 1II/lIr PramrSlllle 

rompk:x ill SOUl"':", mil/OIl-. JI,'lOuU!r field rrpctrf dncribes hOll' Jim 

Wll lttr RewllfO':S (JlVR) ",m I/(Illd/r Iht (l(UliliQII(l / rool (IS ;, dOlliMs 

Ih, protilicriOiI ~l'I'I/rom th. No. 7 millt: III "'0001110, On rhtCOI.""'. 

IlI'Rs' l1ell'$20 milliu' l m~lmlll ro'w~:",r(/I!IIIIJI! iJeml[mme/or lilt 

'1(.'1<1 prOOuc/ior! sililft allll" Na. 7 ,,,inc, 

DEPARTMENT5 , I:dnorlal 

6 Coal In Ihe '\ews 

1 World tI:~vs .. Dlltellnc .... ashjngton 

" I'roplt. 

" j\",lr<Js 

22 Calend'ir 

56 Op'crutlng rdca~ 

" ';uPIlUelS l\ews ,. Product Nt:w", 

60 a~ned .. Legal!)' Speaking 

"""""~" 


Df(r ..... uu 2008 

http:DecpCo.11


January 

... PHOTOGRAPHER Tim I n "tII. POI'/ /r",tI, O'·f. SUBMlnED BY Mark Body/tit , projtct 
1I1111U1gr r, Sta cy (,,, (I Wi tbrck 1nc.. II/nil/ fda, el, lif 

j."7i '<'f! bas /Jr('11 j'/;oorillg ligbt-rail prvjmJ in POl7umd, Ol'r.. f(J1' 11 MClldr. Hi took this 
QII rbe Sl iO-million 1-205 LRT (.\pllllsic)/! fl)l ' SlfI.) cr i.f?;rbuk 11_, girders U'/,re brillg 
srt un (/ ",-it/gr. 'Vbm tbat i bnppfllillg. ") rdu,'ays try to go Oll -.,ite baauSf it~· goillg to 
make for SQmt pll'tty tlH/lJlflllc pbotogrilphs," hr StfJf' 

COVER S'TORY- . . /., 

... Images of the Year 

20 	More than 800 photographs 
flowed into ENR 's seventh ann ual 
"Images of the Year in Con
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"Algae fuel" docsn' t images 
of power, bi ~ business Or high-tech 
gildgetry; it suggests a modest picture 
of a murky pond cO\'ered by a greasy, 
greenish fil m. Bu t algae may have 
the:.' potentia l to become the ultimate 
in "green" fuel. powering everything 
from cars to jets and p<)s~ i bly solving 
the food versus fuel deb,lte. The 
technology h.1S come a long woy in the 
last couple o( r ears. 

Carolyn Gramling 

FEATURE 

SICKNESS AFTER THE SURGE 

FEATURE 


consequence of natu ral disas ters has become 
in the public health comm uni ty. r--";;'--~ 
Although the surge of wa iN th il t comes 
ashore with storms and tsuna mis can 
drn rl.latica lly affect human hc" lth, 
the grea t.:..'S t risks are rardy infecti ous 
diseaSes. Researchers ;m~ working to 
learn more ,loout what 'lCtllall y happens 
afte r the storm ..urges subside. 

Cassandra Willyard 

TRENDS AND INNOVATIONS 

MINING FOR IRON OXIDES 
IN COAL MINE SLUDGE 
The billions of tons of coal extracted f rom Penmylvil11ia 
ovcr the past two centuries have long since gone up in 
smoke, but their I('gdc), Jives on in the state's rivers and 
waterw,l ),s. Now a n~w technology implemented <1\ a 
mine in sou thweste rn Pennsylvania 
promises to become the worl d's fi rst 
economic,l ll y SCIf-susl<lining mine 
d rainage trea tment system, restori ng 
strc.)ms ....'hile h.lrn ing Ihe collect(.'Ct 
me tals into a c()m mercia l product. 
Nicole Branan 

Stretchi ng nearly the width of sou thern 
Floridil, the Everglades' va ried 
ecosystems are home to eve rything 
from pilnt hers to wading birds to 
the ubiquitous alligators. But human 
development has placed the noti onal 
pa rk in danger. Phosphorus, su lfur 
and other pollllton ts !lue,lten the 
Evergla des' waters a nd li fe. 

BENCHMARKS 

FEBR UARY 12, 1809: 
CHARLES ROBERT DARWIN IS BORN 
AN D SO BEGAN MODERN BIOLOGY 
ru. celebr,ltions in honor of Cha rles Darw in's 2UOth 
birthday ore in hill swing, a revolution is rumbling 
through evolutimla ry biology. Over the last dccilde 
or so, scientists have IC.lToed thM part'nts Ciln 
pass on Olon.' than just their DNA st'quencc 
to their offspring.. suggesting Ih<lt there is 
much more 1"0 cvolu tion than jllst 
random variation fo llowed by 
sc.lcction of the fittest. 



NEWS 

86 A COMMENT 
BIOfUElS AND fOOD : MUTUAllYEXCLUSIVE> 

7 NEWS SHORTS 

8 WANTED: 
INTERIM NUCLEAR WASTE STORAGE SITE 

9 FINDING EARTH'S M ISSING CRATER S 

10 DROUGHTTO BLAM E FOR ROME'S DECLINE? 

'1 STICKY FILMS PRESERVE ANCIENT FLESH 

12 SATELLITES SH ED NEW LI GHT ON FAMINE 

13 PREDICTI NG ICEBERG LAUNCH ES AND 
SEA-LEVEl RI SE 

14 WHEN THE DAMS COME DOWN, 
THE WEEDS MOVE IN 

, 5 EARTHWO RMS CHURN OUT 
CALCITE CRYSTALS 

16 COLORADO SKI INDUSTRY 
OWES GREAT SALT LAKE 
THANK-YOU NOTE 

16 CLIMATE SCIENCE REPORT 
EXAMINES LI KELIHOOD OF 
ABRU PT CLIMATE CHANGE 

17 MOUNT ST. HELENS HAS GONE 
BACK TO SLEEP 

'8 ALOHA, M AGMA! 

18 TRACKIN G THE TIMING OF EARTHQUAKES 

20 CHICKEN OR EGG INAFRICA'SMIDDLESTONEAGE 

21 WHAT'S IN YOUR WATER? 

22 SEDI MENTARY ROCKS REIGNITE HEATED DEBATE 
OVER SNOWBALL EARTH 


23 "TEDDY-NAUTS" IN SPACE! 


23 MARS HAS CLIMATE CYCLES TOO 


24 ZIRCONS HINT AT EARLY 

PLATE TECTONICS 


25 LITH IUM: AN EN DANGERED M INERAl? 


26 PINNING DOWN A M AGNETIC MYSTERY 


27 LIGHT-HEADED IN THE JURASSIC 


28 CARBON'S CO NDUCTIVITY CONUNDRUM 


29 MIN ERAL RESOURCE OF THE MONTH: LIME 


ON THE WEB AT www.earthmagazine.org 
EARTH )/j l~l"A\~)~puI:MJedIl'QrftJvb~bNlIltr,urjo,.,atrdSJolSOa)'t¥( *(~ 
).4.~ltrylhf>Mll'Junc.roog.:~I'rrJ<IuIr. ~ AXl9~.:,)'J~ 1.....,#111' ",~I(Im.lj ~I 
r·"l\WqI'~~1 [It, I'f'l Wo. .rlI~l OIht'rJ1'l\ lI'I]of!..~ (Jam,ior III "(j I'~" DI'~(W1lyuPID
S. (m:l!Il~ k~UrO:o;ll'f!fd1tlfOlJ1lt~; ,rt> RHIJ1Ijo EARTIl J.f.b~\(Nf9:''''·lnotbe~td 

(~~I,r PoslPublt{dlk.lf\SM4II .1.g<ffiIltf\'N'Jm~o4('I}i'ilY.>&.('rI.ldLjnlflumll()jre<.\DPGIIi::.JIMaI. 
4'~2'Wal~ Rottd, IMOOIOr, 00 ~A OJ) . 

£DHCRJAI MAll[R W, ('fl(Ot.l'~ I\'~ toale:\iJllGrIfflSm:l ~O'ilol po,'>Ib!P putiiuhJh ~1r'Km 
\" P'e'j~!ly 'U!!)(JI'S~tl'll'1l (>Wn and OOIlCt r)!'(e".>I<J"I) rrfrfot;t!n.o..t oll(,j, III 11.rt, IU membef \IXJe\
r.<.. 01 'l\.II.1veI~~ lhe j)(l">('(l(~ 01.1n ~tMl~t In ln~ nuQ.l~1W ~ rill ror'I\\ll"1~ EA RTll 
~<1(\ot '1lfI'1l oI!hoo P'OO'Jlt 

M"jor energy CO!l5Urners MC cxp.:mding thei r u:.e of 
biofuels as one of the few SOllrCL'S o( afford able ilnd 
sem re energy. Assuming this trend continues, biofucl!> 
will exp. ... nd de5pitc public conccrns "bout the imphcd 
pre.<;.Sure on food prices :md e :>. p.lnsion ot agriculture into 
sensiti ve a eedS like r.linfort'Sts. Now it IS Just it question 
of how f,l;, t and in what ways the industry .... iIl sm\\,. 
Peter Hazell 

88 GEOLOGIC COLUMN 
CHECKING IN GREEN 
Gr('('n be-h.wior in the lodging indust ry can go well 
beyond reusing towels or bed Linens. At Zion Lodge in 
Utah, they ll..... every trick in the book. from compo:<ting 
food wil~te to using energy-s.wulg light bulb:-to u-.. ing 
solar and wind encrgy. 
fred Schwab 

DEPARTMENTS 

4 FROM THE EDITOR 

5 LETTERS: PE RS PECTIVES fROM READERS 

68 GEOMEDIA 
Web: "CooJruL'J" Reinvent::. the Road Trip 

TV: "Destroyed in Seconds" Muther Nature Pack::..1 

Pu nch 


Books: "COl Rising'" Tho< Chronicles or D,1\:t, 


film: Scientis ts Go to the Mov ie~ 


72 CROSS-SECTION: A PUZZLE 

73 WHERE ON EARTH'. 

74 DOWN TO EARTH WITH ... 
NEW CONGRESSIO NAL SCIENCE fELLOWS 

http:www.earthmagazine.org


Eo "v iron T"'le~ ~"'d
A.s..s.essfYlerd Re. vieu) 

( AR80:"'1 "00 I PRI\ 1"11\G 
ComparallH' perlOrman.;e of \1;>; carbon fOOlpnlll modch. for Il!>oe 10 Jk-I:.ntJ. 

T K("If" (/II(/ X F (;ru\ 

EIA )'ROCE Ol Rt 
Su.,I:unablhl), nrrrnl1ool11 lind Oood nsk management 

JI'"mr (i c,trtf'r. fUIII Whitt! anti Jilliet Ridwrr/I 

-" 

.,~ Imp.1cI a~"l>Sml'1ll proc.."(l ure~ Klually prom..,ll"g ,u;;t:.IInabl~ dt:,dopmcnt" I n~lllUh()n.d PC""p«UW\ On 
bamers anll opportunmcs found In the S"'cdlsh cornrnlltct' system 

H,/1m \'rhm (IIuJ\/lInI \'/111011 

The nol'> of E·",n~lc rnatcnal In the ASian reglOfl and a reconSideration of LnICmiL11(lnal traJ.: JXlh<.:lc\ on [-\\3.'>~ 
liJ/i<I.\~I{hi S/uIIAlww Imd ,'gUll.''' TIll ,lllIln HuonR 

I'fllgrnn()(:d l'QlbUIl1I.:r pr\lIlucts and undl)Closcd mgn:..ill"lU' 

Aliiit' C SI"/II~'mwUl 

QL.Axn I'Ar" •• METII OU 
Ecolo£Kill rOOlpnnl u~ a 1001 for loctll susllilnabthty: fhe mUlllClpahl) (If PmCClvn (hOlly) as It case stlld) 

IfmHI S. 0111 , Crwlllu BO/ul{/\~"Ii (/lid Alllom" HfJ<Jim 

S I K \1 J.:G IC P .. ' IIWI' \IE;\ rAt ASSESSMEXT 
Idcllli ficlIlinn lind lkveiupmcm of l>oa~lc m:lllagcment alh:math C) for 1'>lrnl<,"gK I, n_ m:mrncntal AS.....~\ml'lt (SEA t 

Iflln,:u/'et lJe''''"lId 
Stnllcgu: 1-1l'll\1nmcmal A£<.,c\~mcn1 as C3t3ly~1 of hcahhler spatIal rlanl1in~, TIle Dam,h gmd3ncc and rmUI~t.. 

UNIC 1\",."fII' 
Prom • ....: and dlsl1la~ rbc: Male of ~tralef!1C en_ u:onmL"Tltll.l asse......~'n.:nt s~slcm~ a\ld prachn ..... In Can;llia 

8"lIm f S(lh/, 

\ I~\\ l'Ol'T 
011 {1\"lfocu~lfIi! SEA on Ihe: natural ell'lronment 

\fllll~ \"/.'11/1 

CO R K I (a'" r)llM 
COrTI{!.cndum 10 .... [sumall/lg Ihe: unccn:unly of d..-unagc co.~b of rollullOfl_ A snnl1!c tnln~pan:nt n1("thod and lyplCal 
re,uhsR rrn\lronmcnlallmp8Ct A~<;t;"SSmcnl R<'\lN, VolulJ)e 21:t.. [,~uc 2.. Pal!~"S 166 1831 

JQl1'Ph r Spudultl (lm/l" Rubl 

•• ' ScienceDirect 

1 

IS 

" 

76 

" 



THHiNICS 

,, 

, 
 ,-;-- VL 

HE J LETIN_...• 	 ..GEOLOGIC>\L ~,..--..'" ~ 
( 

.-	 :::~'"SOCIETY 

OFAMERICA~ C~.~~I:N ~...2.L2...:~!..l.~ 3 Z 0 JAN U A 'Y if! BR U A 'Y!-llQl!~~~_~ 


'~~""'~~ ...~ ~~ 1\ 

T~e Geo:(}Jico: Sodei'y d Arner:ca Bulletin is a leading infernational iOlJrno! for mofor sch?!:?r[y- msecud; 
1:1 	 oN bior;ches or ,'~e earth 3ciene-c,) Published ccnNnuousiy since 1890 vJ ~ 

'-=='::~~... -' .. _-_..... 
55 Pkrio tedoniu and basin ,ub~dence history 65 Magnetoslnrtigruphy of tM Ludlow M.-mber of 

Xiangy::mg Xif) and Pod L "'ell0r .he Fort Union Formatioll tlo_ Pulem:all1ll) in thp 
Williston ksln, North DQkotG:247 	 Age, provenarru:e. and hidonk setting (If 
DJ. Peppe, ::_AD. E\I<;Im. ard AV S'11,rrc>,Pa~nmrcnok qu'armn. 'U«HJlon$ In the 

JOUthWestem United Stute1: 

Jame! V Jone;; iii, JQme~ N, Connelly, Kod E Kod$l{om, 

Md,ael ~ Willia .....!, al1d !.h:;hce\ F"Ooo 00 Microcnn:iu in New tngland granitoids. A ,.Of'd 


of thermoela"tj( ~fion during eKhumation of 
QUATER NARY GE 0 HH, !.l!'L~':l~ fi fa' h•..•(~i\~.O~G,.i•.~ ...._. intn::u:ontin.-ntol Ct'Ust 

BreH 1. Nodal1 and Tef1'Y El1gei.:'lQ3 	~K lOse, dvcnology of the last degladat10n

of w.-$l'$rn Ir.-land, and irnplkl:ltions for sensitivity 

of ttl .. Irish ko Shoot to dimaro chonge 

jo"", C Qrk, A tJ,o~"oll M;;Cr:be, Ch"~'cpf> 5x:;hr-obei, 

Pele. U. C'or<.. Sreph.'1 McCcrn;m. Siewarl p.n T FMe(l'Qr, 

C Moder, o'ld S. XII 


11 i 	 Continentol'lcaie !liolt tedonlu on MaN and the 
origin cd Val,"- Marin.-ri. and a.s.sociated outflow 
ehann.-Is 
Do.,.id>1. MO'lIQO"'!Qfy, So''i0y ,f.·A SCI"'!, Mo(!,tj >. A, 
Jackson, B CfloriaHe- S~hrelbe-', Alon R Gi'I"'tpro!J. o~d 134 Neogene- sediment .5ttudures In Bounty lropgh, 
John 6, Adom~ eo~tern New ZealQnd: Influ.-nt:e of magmofk and 

oceanic: current a(tivity294 	 Late Pliocene DuwllO.... Cut fores' &.d and new 
tephrochfOnol~ical findings In the Gold HiIIl.oess, G. Uerz",lmon~Neben, J. Graby!, K. GO"II, o1d D_ Berker 
east-cen1nl1 Alaska 

'1 VDRDGf0(OG\'1. .. , Pew';'. lA, Web~gQle, Sj, Proece, P,M, Brown. ond 

S,W, leo..i" 
 164 	 ProminellOi! of khnologkally infhlenc.d 

rnacroporo.;ity in the karJt 61'CQyne aqplfer,PRECAMBRIAN GfOlOGY................ .......-. 	 SfTatifOrm "sup.-r-K" J:Orte1o
~~=~= 	 --~-

15J 	 lJ-Pb as.-s (3.8M2.1 Ga) and Nd Isotope data fram Kevin J. CtmflinghQm. Mi<;.hool C, Sukup, ho:tx. Huang, 
the nwWfy idantifi.d Eoarchoan Nuvvucagiltuq Pedro F_ Alverez. H_ Aller! Curmn. Raben A '1:o"kcn. o'd 
wprouustol bolt, SUfM'/riw Croton, ea....a(lo Joann F, D,xon 
J£or Dav 0, lOJfr.r' Goe 'fl, R05l Steversr}1, ;orc!ho~ Enhc:lno::lEfd fracture permeability and accompal'lyin9
O'Ne:n c~d 000 h:mcit fluid flow in the footwall of a normal fal,lh: 

The Hurricane fault at Pah Tempe hot springs.

PUROlOG Y·Hl Nf au s Washiftgton tounty, Uk/ih
------.,. ,.-,."-,~.~--,,. 

Stephen T Nebo)\, A~of1 L. Mayo, Sluorl G.lmlol1. &:roh J39 Pos~c shoshonitic rodo. and their origin 
9dson. koroold _t.. cjorri$, l.Qi! K. Sf,'p1or, o~d Dovid G by meltUtg underptor.d basalts: Th. Mi~n. of 
--:-;ngeyUrnnQS, GrM<e 


Georg,a PePipet. DOVlO JXlv. PIpe!. 11X;"''''t K~lJ;ouveld5 
 >;TRUOURAI Gfv! OGYtila M. DolamKY, ol1d Sclki> ':'o););olc) 
201 The paradox of minibalin sublidem:e into .ak:un 	 Contrastmg Lam CUfboniferovs ortd Uiie P$mian

Clue" to the evolulion of cfuml basin$:Middt. Trias'f( inttwl.,.. SUtm from the Ilonbern 
margin of the North China Crmonl <h<ochronology. M.leho..,! fL H'Jclec, M,r:ln p,A Jm:bofl QfIC Do,.", D 
p6t~s, and hl<took itnplt«mort$ Sdl"Itz,E;o 
Shucl\--Hcng Zhong. YJe Zhao, Bioc Seng, Jion-Mil1 Tmddng the burial and rectonk him.ry of165 
Hv, Sr.",Wer, uo, Y\.i&-Hfd'lg 1'(""9. F<rKur Chen, Devonian d,oie of the AppoIathian 8<Wn by
Xioo-f<i',;ng Lill, one 1101 ~1l! analysl, <:rf joW ~on .tyw 

Gory G tush erld ferry Ef>geldef
GEOCHEMISTRY/OTHEI 178 Magma ~ng In the Koralo:oram shear 1tOf'Ie, 

A lost arc-back"Ofc terrene of the- Dunnoge oceanic LadOkh. NW Illdia 
tract recorded In clost, from tM Garin Farmation RoberlO F. w..irb';;g, ('""o,d!!J Mark, end rwl1l1ing
and McOea melons- in the Go.5pi AppakKhiart& Ri!'chordt

of Q\lib/H 

CQ"ne D!)pUl~, M,r;r.al .\-\,010, "ec'1 3e;:)Qrd, Bill 00-.-'5, and 

."",b.l Villeneuve 


HISTORY OF G{OlOGY._---_...._..._ 
186 	 Formation and dati~ of 0 Mtlt pillar in Mount 


Sedom dioplr, ',rael 

Amo5 Frumkin 


http:M,r;r.al


3 	 Posq;bcial (iller 20 kat d~x(ral slip rare {)f th~ offshore Alpin.: 

faull, Nt"W 7.a1mJ 

PIUV!' \1- HAJ:'<H 


Abrupt uan~kiOIl foon! magma-starved to magma-rich tifiing 
in tit<;: ~tern Blad.; &"3 
Dc'''' ~ j, SHILLlnf.lor;, CATI()[J\~l L 5<:01. ~ 
TJ~I()'I H\' A_ MlNiIlA" 1(0,<EMAKi i\, FxwA"m, 
PI- I: ~ J-llRO\\'" N;co:\ W'J.j:Tt 

II 	 MeUffiQ'f'hj( rates in colliWlmt! nrogeny f"olft ill situ "i!;mile 
and monazite dating 
EI;.H 'J~"01\, ~i'\ill!~ E:>d, D,\I\;011 ~ RUBATh), 
Ai, ..,>.;;; Snu,;:)!;, C<'ktT;';f_': GV.L";;)~", t.t;p,tlU RAIlt: 

Explaining th.: CXlR'lm' mobility uf volcanic icr.slurry fk,Wi. 

Ruapehn 'Iokano, New Zealand 
GI Itl LU,l, SI!,\~1 J- CJ«')LN, jUOIAI HA'< ~ Pl\ocn h 

19 	 lfu.-11:;Ued roid·!wt:mieo;h ccnuuy riverbank erotiou tates related 
tn [he d.emise of mill d"m.'>, South Ri.."r, Virginia 
)1\1 PlnTTo, kh:p;c_l O'NE.AI 

Surfiocc crncks J:l:!(;oro long-reun Mimnk ~egmenUltion of the 

Am.iean margin 

}vn" !~ ~O\Ub', RJ"Pt,R:> \'(!. ALlM>:-"0I~,CE", 


!"h, I HEW E. P"II rH.\ln, J(Wlh'"l I (;VUV>>:Io:,,,'c, 

GA~R)U G():«~; ~7 

27 	 }.1ultipba5e developmeut.,( the At'..u.ma I'laJH1Uon Surtare 
yt;C(>rooo by (:o~nlQ~nic 'He apOMlre ages: JropliClwnm for 
,)pHft artd Ceuowk climate cMogr in wettem South Am~rica 

UVK\ A, EH'l~TV,- AtFI'~ J. Ht,I\;U:L P'''''I 4)" M. S I~,.\R"I , 
AW<l E, t,h:HfP, CUVL M, RICE, CeLli R\IO CPO!"': 

Eanhqll~q-de derormation arnl Emir ;Iip nxe:!' in nu.thcflt 1ibet 

C, E. H(;..: "Y, K.~1. J:1HN,,);,l, M, WAI";, Z·K. :''11':<, 


R, B\'·R:"'M,~r,~ 


l.ilog-rerm perf..,noarn:e ofa mndrDC!.: _I ill oatural CO, Houge 
JI".~1IN L, MARl( \1i/(:J(I">l'N. R S,TAk! H,~'!i.'!.[)I"F. 
A-.: 11t>~n F_ t'.~:':' 'CR 

3') 	 Docoopling: alongpLu:e boondaries: K.ry variable olJ>tm!lingthe 
mode of defi:nnutiim alld dte gt'IlIlt.euy of C(!l!i~nai mouuraiu beh 
ERt.;,]" ':1.>'(, <,~\.<HOfEK, DI.II< rn]!"", S<JHh' 1 h 

43 	 Deep mantle d;am(md~ from Somh Ansa..li,,: A ~ of ra,ifit 
subductioll at till) Gondwanan m.ugin 

RAd' T A"J'f.~T, jr'HI\' Fe;ll 'l, T;'l( .~1A' S( ~'.Hf(, 


KAlil h ,\-h'f'HLtNriIUl', MKHf:a TNI" ~;, K[V1N WI~: 


47 	 Taking mylonite5' rcrnpcr.\lu ..." 
!-,.1t,I··11W,,; KOHN, CJ. N(l"rHRUP 

') 1 	 Aum-ali;m dewn: dUlle field, inirillirti with Pliv(£ne-Pkh"!<:X<l'1W 
globtl climalk thih 
TV~dl".j"1 h'J10KA.]OPN C"wrru, l :;::"IH HH:.LD. 
El,W~!o!:[l J. RHoon 

:;5 	 \1lind~" reorganiu«irm of illM!lC clASts on Ehe snda..:e orMan 
ju,", D, P,! I fLER, ANI')"'\(' L. lIE". ).\Ml" K ST:C::L'IM?'" 

59 	 EvidenQ: fvr fucu.sed mag»>atu: an:rctWIl at lioCgOlent Q:!lten fwm 
lateral dike injections captured bent'a[h the Rod Set! rift in Alar 
D:'i-.I.K K01\, :"'1 J, HA"'I,I"C, AnL',Y Anu, E!o!:,c c.,:'f!.'\. 

CI'<rw E11·I<(.[11,. T:\\ J. Wn!c;W;, SR'\. J",,'QULI, 

I\~\q ... Ml.HL\.~;,l', J\Mf\ O.S. H,\M,'JO"ln, 

M.>"L\PLOi! B", A( HF');', EUl+1W: II j)~"f'I\, JULIl V. R'),Y~"'ND, 
E:..JAi IJ:i• . I.Wll.A fL""HII 

6.1 	 lIpllli and magma 1I1lrUSim;1 at ~Valle}' Q.ldcn. from TnSAR 
lI..I"!.d gfltvlty .u?asu.remen« 
I";rnw T,/J"';"2, !i.'hUH..'L) EL'::TM..L'A, c.;I(,,'>''''': LI'·.I, 
SIV,,!,:' A 1 /{O~" PAnl" 31.!(ALt[>lI';(;. Rh (NU,,) L,-.,Ihl 

!'ore-prehure migrJolioll along ~ llormal·hllIk ~'s~em t1.%olveJ 
by umC"n,.><',uoo schmit: t()mogr"phy 
Ch.U:;) (>JAF.,\nl1}., p,"~(;\·AH. D[ G(1kl, !:"lO B('''i.II, 

Is rhere a liuk belV.'!'eu E,,>1h'~ magneri.: f1dd and low-hni(Ude 
f'l1:'t:ipitoHioll( 
M,m F.'~ ,,{"HO') K.'Ul.IH\, ~'t:TlR R,!'>M.FR 

Te~dng the Moj",,",wSollora mq;ashear hypoch"""" E.,.ideu,.:e 
ftOlll I'aJ.eoproterm.oic i~ ro.:ks and defm-moo Mesowic 
,"uauln Sonora, Mexico 
jFFR[Y M. A;.h'U, T:!.I'; "Hi' E La'>.);,., Ihy!.:> J. M,\t.:I'I, 
Y::I[ 1IN'l J, ~1"";[ 1'1. C~l\r m M, GOr.;iAi :!·LE(l~, 
G. Li.n; fAlhCR. JU'l PH L \'('V('tli t.: 

79 	 rlcistocene meg<lflood~ in d.e n,,((heast Pacific 

C h"'('''' t\. C. !l,1C,. 


,.3 	 E:«:cprional ptt"*,'."adon of man& &atom~ ill upper Albian ambe. 
VINCt:., GlflAflD, SJWY'IA )~I"T i\hv.,,,", 
1[AI' .P"I)! S,sr M,,)u !'l, AlL"..\SDI R R $CH,\U)(, 
5':1:1:, ~TM Wl, V(~CI'~T 21'4.\)OIO'i. ("'l~R:J BAtlUI'.. 

DHlIE N~!\Al'LlL\~' 

Circulation iliroush the Cemral American !WaWl1Y during me 
Mioc(>ne c.arbOlufe u·A.h 
DI ~~'f\o. R. N~'M,,'~~, E( j ,:, EMAIL I". 

Evid~II(.I! frUIT! Middle Qrdo\"iciall paknsols for tb~ jm'dmnill<llice 
of alkaline groundwater at th~ futv.n of land plaut radiatKm 
I':;',\I:I jt:TRA" Rn'';:' QUI:~'\~, M'.,Thf¥ J. LFol(IF 

Research Foeu!; A fredl pen;pc<.:tive Oil the C",tdillerau 

lee Sheet 
J!\cdl.11J 1II '.II1\' 

Med>allism~ ofPl:TM global chartgr wmtf".l'neJ. by a new 
nxotd twm ceunal !Jr.m 

elk:! Commem:G,L RU·\UM)<. 

<..lR5 Reply; G J Ikva.... B.B. Hn'<; IN 

A nonmarine fOO:Ifd ofe<;O!utudry ror..:ing dtroJlgn tile Upper 
'I~;(: of 50nEh"""'St England and ih (:on·dat'on with tbe Newark 
Basi ... Mtruuomically ;;alihr:HOO gromagneric poJatity time ~ 
from Nortb America 

clB6 Conllncnt' it, 1\,\1.1'1, J) S~~I!il 

c!87 Reply: D.S. KI'\!i', A L l"AJl 

~r: Tw!l'. fmun lav~!:l«:s linked. 6: 3:00-m-lollg. Ja\;1.·iiliJ fim.ire~ ,F 
rh~ ;uuthtrn Rtd Sr:a nK i ... Ata~, Echiopi" (vL-w tuwa:J fh.: west). Sinn, 
Sf'po:emhcr 2005, a (JO~krn.:"J!)g .'ief,ll1ew of :he fifr ha, opcm.'<i:Jj" lip ro 
8 IT! dnc :0 rh~ imfV~1<1!l nf [cn di,ncr" v("r:!u; dik~s inTO (he Upp~1 ,'UN 
~brtg lbt rilt axi, The: l.iva h ...ke> f~1nll~d cmir.!,; prt'vim;.\ riEi!\Q L?r.vJL\ 
tlw (ulmin.J",,1 in t:Hfmive bl.~\hk vnk;;.nism . .)1.< "l:.,.iUeTtce for f,)(u.<;ccl 
nw.jV1luk a~~rni,)!\ J: segment ,:nu:rs from la:.:r:! <i,kt: itlJtn,om ~ap:l1rM 
rn-nacb rhe R"d Sta rll'. I:; Af~r." by Kei: ('\ ~;" p. '5')-(,2, 

Pbow 1;1:: Ci:ldy Ebjqo<~ 


Covel !)c,,:gn bY: Er;~ (hriStObCn 


Cummen!, and Replies qU be fO(f,d online a V{w,v,l§I'!jeunu!s.vrg'
go 1<l On:.me joqrn.!I< ,,!Vi Ihen Online rolUm. 

http:R,!'>M.FR
http:K.'Ul.IH
http:B('''i.II


JANUARY 2009, VOL. 22, NO, 


~ 
>•• 

RNING www.qo_v~rnJng.c-om- - 

Features 

SPECIAL REPORT: 
LEGISLATURES 2009 

20 	Reformer in Power 
People sa id J oe Hackney was too 
squeaky clean to fun the North Carolina 
House. Then a scandal qave him his 
ch ance, He's made the most of it. 
By Alan Greenblatt 

26 	Issues to Watch 
Ten topics that will shape debate in state 
leqislatures in 2009. By Josh Goodman 

32 	Death and Life in the Pressroom 
Newspapers have lost interest in 
cover ing legislatures. Can Web sites 
replace them? By Rob Gurwift 

38 	The Fix-IT Man 
Colorado's 30-year-old depu ty cia is the 
po int man in the state 's effort to 
consolidate infor mation technology. 
By Ellen Perlman 

42 	Second Spin 
Who will replace all those reti ri ng baby 
boomers? How about more boomers. 
By Will Wi lson 

GLIMPSE 

56 One Crowded Capital 
Loca l officials in Washington, D.C. , are 
making unprecedented preparations lor 
8arack Obama's inauqurat ion. 
By Christopher Swope 

GOVERNING JANUARY 2009 1 



cpPi0 

GOVERNING \loR 12 ~. Y (ra." .U!()'Cf 

The Magazine 0 a es and Localities 

Up Front 


6 Publisher's Desk 

9 Assessments 
Alan Ehrenhalt on what old city 
hall buildings can teach us 
about economic stimu lus. 

11 Dialogue 
Letters from read ers. 

13 Observer 
To drill or not to dritl offshore, 
the fast-food police, and the 
foreclo sure cri sis' quiet toll on 
renters. 

15 Urban Notebook 
A new convention center lands 
amidst Pennsyl vania 's Amish, 
and San Francisco qives 
conqestion pricing a took. 

17 Player 
Jan Brewer: Arizona's likely 
new governor. 

18 Potomac Chronicle 
What the states might qet from 
the new administration. 

Z JANUARY 2009 GOVERNING 

The Business of Government 


LEAD STORY 

45 Trusts Going Bust 
There's trouble in the funds 
states use to pay 
unemployment insurance. 

TECHNOLOGY 

46 Briefing: Sniffing for dirty 
bombs on the highways of New 
Jersey. 

47 	Ellen Perlman on Texas-siZed 
trouble with merging 
data centers. 

HEALTH 

48 Penelope Lemov on home-care 
alternatives to nursing homes. 

TRANSPORT ATION 

49 Briefing: In tough times, 
Rochester's bus system turns 
a profit. 

FINANCE 

50 John E. Petersen on revising 
ta xes during a recession. 

ENVIRONMENT 

52 Briefing: De-icing roads with 
sugar beets. 

MANAGEMENT 

54 Katherine Barrett and Richard 
Greene on the unintended 
consequences of a hiring 
freeze. 



I 

IN EVERY ISSUE 
Editor's Notebook 4 
This is no time for slogans or fads. 
By Tom Shoop 

The Briefing 7 
Papered over; to the letter. global English 
lesson; explosive fear factor and mOfe 

Perspectives 38 
Is the "greed is good" era commg to an end? 
By Timothy 8. Clark 

(oye·- photos'~p r 
byGfllvlm~gH 

FEATURES 
Beyol th S 18 
As NASAmakes another 81<1nt leap. the iJgency nlu<; l shift liS 

workforce to it new miss ion wl'nle safely finis hing out the old one. 
By Bri rtony Bollensredt 

M MO.O h Icen :tee 25 
By now you've gotten plenty of input on <;tafflngand policy. 

H<:re's some frank <ldvlcC on making government :Iork. 

By Roben Brodsky and Elizabeth Newpll 


NEWS+ANALYSIS 
Pul 'ng ie 11 
Treasury sought Oexibil1ty for bailout conrrae IS. but did 
Congress give too tong it leash? By Elizabeth Newe ll 

Tapping Knowledge 16 
Agencies use learning system:;. to cultivate careers and plug 
skill gap§. By Alys§o Rosenberg 

ADVICE+DISSENT J 
1 

Down to he Wire 31 " ~ 
Managing Technology Help your agency avoid pttf ails whe!! 

switching to the Netl'lorx t e>lccom contract 

By Gouthom Noges" 
 J 

Stop as ing rime 34 
Management Mltters Dont make II hdrder for employees to 
do their Jobs. By 8"on Friel 

Dua,-Ha ted 35 
Intelligence File ( UI ting the intel:;gence OlreOor·s workload 
could make him bi/Her at h,e; job. By Shone Harris 

L,s en and L r 36 
Vi ewpoint Hen' afe ~I . ((I{,"al competencies the new 
poli tical appointees will need to suc cee d. 
By G Edward DeSeve 



--- ----
.... 


TODAY

1---

GSA TOOIlY ~ubhsh.. news .nd '"'o.m.uOll lor more than 
21.SOO GSA m'mba,s Ind sub1enb'og hb•••,u GSA TODAr 
(lSS N 10S2·5173 USPS 0456-SJO) IS lIubhsht'd 11 umes .,.., 
VIII. monthly. Wl .h I comb,n,d Apnt/M.y Issue. by The 
GeolOOlcl1 SocIety 01 AmOlit•• Inc . WIth ol1, clS .t 3JOO 
Pen"l~ Plae., Boulder. CoIo<.do MalW'lg ad(l,QSs' PO 9"" 
9140. Boulder, CO 1Il:001·9140. USA. P,oodoc,ls postage paid 
al Boulder, Color.do, .nd at add,\lon.1 m!"lng ~I,c es 

POSUTl8 ster Send address ehan;eslo GSA (od' I', GSA S~ les 

and Ser.,elt. PO Bo~ 9 140. Boulder. CO 8OJ01·9 UO GSA 
,,«Mdes thIS -.d otIMl' forums for IilG p!cserubon of diverse 
OjlOf1<OM tnd 1lO'1IIOO$ by $C1e!1\l JU WQ(\(tw,de. ,ogar<Jl~$$ 01 
thw lice , c ~ll~nslllp. ge ndlir. religion, 01 poIrttcal ~nt 
Opimoni presented '" lhl s j)lJ blrcaoon do nor Ii tleer ollie..' 
po..llOOs orllle Soe+ety 

COpyTlglll () 2009, The Goolo9,e . , Socru\i' at Amene. IO SA). 
All ngMs res.rvOO. Copynght rIOt etalfned OIl Con\C1 1 1 IlfUO~'cd 

wholly ~ U S. govornm ent em~l oyn~ Wlth on scope of tlWI! 
employmenT Ind, .,dyal SCIentIStS &ru har eby granted 
~" r!Jlls$r oo, wrthouI lees or further requesu to GSA. to use a 
$I'l\I~ l'\lo", 'IWIIHl tabi41, .ndlor a bll.1plra",aph 01 text on 
otn.r subsequlm wOOcs.rod \0 mai«J Un/lrnoW'(j photocopr.cs 01 
~IrrTIS on thos fOUTnallor OOJICDI'l1/Iltrc,.1 use .., classrooms to 
lu" hur UdYcaHon . n.d sCIence For ally other YSI. contlct 
PlIflTliMoons. GSA, PO Bo. 9140. Boulder, CO fIDl l·9Io1O. USA, 
F.~ . t<103.J57 Hl73. ad~ongOglKlSOCoeryorg 

SUBSCRIPllONSlor tile 200S eelend&, vear' So<:Klty MemberS' 
GSA lod_y IS provodlld as pan 01 members./llp dk>6$. Con\.eci 
Gs,II. Salus .nd Seme. II .1·888· UJ,.4<l72, .1-XlJ.J57·11lX1. 
opl,on 3. Or IISI$.rvieeOIIUO$OC I01Y 0'11 101 ....mbe.shlp 
mlo.mellOn Nonmemb.rs I!o Inst.IU\,on.' Fife wll h p.,d 
subsc"p\lor1 \Oboth GSA Bu/lelm .nd Geology. Othel'WlSi 
US$60 Cantael AlP C\o$tomer SeMee. subsea,pOIg Cllms 
For 1lOI'J1ICerp\ III' lor dlmaged copoes. !IlIITIbm contact GSA 
Solie••nd $efVl(;l; .. om.rs comaC\ AlP CUstorTllf SaMe•. 
subsCaop-""1I 0IIms Ir. honQ,lId tor one ve..; please alow 
suffiCle<ll OOMlry 111"8 tOllMlf1ll!3S copoes. up \(I SIx !I'OOths 

GSA rOOAY STAFF: 
b o:culiwe Oi,ectot I ncl Pub lilher. John W H,ts 
Scie"". [ dlto,s: Steph,n T Johnston. UfllVlfSlty 01 VlctON. 
School ot Earth I!r Oelan SCIences. V,eto"a. 6nll$h 
Caiumbl. 1J8W JP6. Clnlda. ~UVlC CI;.nd 
OaVld £ FlstovSky, UnlVel$lty 01 R/Iode Isl' lId. 
Oellillment 01GCoBc llinell. Woodw!rd 1I &ll Rm 317. 
Kmgst()n. Rhode tmnd 02881, USA. defn tOVC"" adu 
Managing Editor. Kflilen E. Asmus. k.sm(l~IIlI'I.OIg 

Gr" p~ iCI P,nd"ClinR: Margn Y SDtbln 

ADVERTISING: 
CI _ ifieds & Oiiplay: AM CrawfOld , t 1 .@~n·l988. e.t. 
1(63, "·:m'3~7'1(l5J. fa , t 1 ll3.3S7 1071), 
Dc ,awfDl d~&IlsOC l lity Qrg 

GSA ONLINE: WNW geo$Ot icW.Drg 

P" nlad in the USA uSIng lIure lOy inn 

THE 
GEOlOGICAL 
SOCIETY 
OF AMERICA , 

C - -V OLUME 19 , NUMBER 1 .6. JAN U ARY 20}I:g
'--------

SCIENCE ARTICLE 


4 2008 GSA Joint Annual Meeting 
Presidential Address : A field geologist 
looks a1 a digital world 
Judith Totman Parrish 

Cover : Art created by Maryo Sillban Wonderglobe' 

Foreground Earth image produced by Relo Stockll: 

used With permlSSIQn from NASA See the 2008GSA 

Annual Meeting Presidential A ddress "A ! Ield geolo

gist looks at a digital wor ld," by Judith Totman Parn sh. 
p 4-6. 

7 2008 Joint Annual Meeting Wrap-up 

9 2008 GSA Medals and Awards 

10 2008 Honorary Fellows 

11 2008 GSA Division Awards 

12 Upcoming Award, Recognition & Grant Deadlines 

13 2008 Section Meeting Calendar 

13 2009 GSA Officer and Councilor Nominees 

14 2009 Student Awards & Scholarships 

16 Last Call for Applications : 2009-2010 Congressional SCtence Fellow 

16 2007-2008 Congressional Science Fellow Final Report 

18 Field Forum Scheduled 

20 Final Announcement; Southeastern Section Meeting 

22 Final Announcement: Northeastern Sectton M ee ting 

25 Final Announcement: North -Central Section M ee ting -, 
28 2009 Section Meeting Mentor Programs 1 
30 GSA Foundation Update 

) 

1 
3 1 GeoCorpsTM America 2009 

32 GSA Honors Exceptional Reviewers 

3 4 2008-2009 Section and Division Officers and Past Chairs 

36 Classified AdvertiSing 

41 GSA Today science articles: Hot topics and re curring 
themes, 1998 to 2008 

47 Journal Highlights 

Erratum 

The photo of the Da llas skyline published on p 23 01 the October issue of GS4 
Today (v 18. no. 10) should be Cledlted to Melissa Fenton rather lhan lhe Dallas 
Convention and Vtsitors Bureau. GSA Today regrets thiS error 

mailto:1.@~n�l988
http:Nonmemb.rs
http:photocopr.cs
http:Color.do
http:CoIo<.do


Inte rn.lIon.1 Joorn . 1 of Coal GwIQ'Y 77 q lXl91 "I - i:L 

Contents lists available at ScienceDirec t " 
J' " , 

Unternational Journal of Coal Geology<-5 " 

journal homepage' www.elsevier.com/loc ateli j c oa lgeoEL'iEVIER 

Special Issue 

C02 Sequestration in Coals and Enhanced Coalbed Methane Recovery 

edited by 

C. Ozgen Karacan', John W. Larsenb., and J.S. Esterled 

"N/OSH, Pittsburgh Research Laboratory, DPRB-VentilaLion and Explosion Prevention Section, 626 

Cochrans Mill Road, Bldg. 143, PO. Box 18070. Pittsburgh. PA 15236-0070. USA 


bparsons. PO. Box 618, South Par/(, PA 15129, USA 

(National Energy Technology Laboratory, United States Department of Energy. POBox 70940, Pittsburgl7, PA 15326. USA 


dEartll Sciences, University of Queensland, St. Lucia, QLD 4072. Australia 


CONTENTS 

CO2 Sequestration in Coals and Enhanced Coalbed Methane Recovery 
C. Dzgen Karacan. j.W. L,men and J,S. £sterle. 

PhySical properties of selected hlock Argonne PremIUm bituminOUs coal related to CO2, CH 4 • and N2 adsorption 
S,R. Kelemen ,1nd LM. Kwiatek. 2 

Helium-volume dynamics of Upper freeport coal powder and lumps 
V. Romanov and Y. Soong 10 

Causes aile] consequences of errors in determining sorption capacity of coals for carbon dioxide at high pressure 
R. Sakurovs. S. Day and S. Weir 16 

Adsorption kinetics of CO2 , CH 4, and their equlmolar mixture 011 coal from tile Black Warrior BaSil), West-Central Alabama 
M.5 Gruszkiewicz. M.T. Naney. j.G. Blencoe, D.R. Cole.].C. Pashln and R.E, Carroll 23 

Spontaneous imbibi tion and wettability characteris tics of Powder River Basin coal 
T. Chaturvedi. ].M. Schembre and A.R. I(ovscek, 34 

Strain development in unconfined coals exposed to CO;>. CH 4 and Ar' Effect of mOisture 
F van Berge n. C. Spiers. G, Floor and P. Bots, 43 

Assessing the potential for CO2 adsorption in a subbi(uminous coal. Huntly Coalfield. New Zealand, using small angle scattering 
techniques 
T.E. Mares. A.P, Radlillski. TA Moo!'e. D, Cookson. P. Thiyagarajan. j, lIavsky and J. ](Iepp . 54 

Ch.1!'JCle nzalion of t he CO2 flUId adsorption in coal as a function of pressure using neutron scattering techni ques (SANS and USANS) 
Y.B. Melmche nko, A.P. Rad li nski. M. M<lstalerl. G. Cheng and j. Rupp 69 

Small angle X-ray scattering mappi ng and kim'lics study of sub-cntlCal CO2 sorption hy two Austl-aliall coals 
A.P, RJdliflSkl, T.L Busbridge. E. MA Gray. T.P. Blach and D.j. Cookson SO 

Bi llary gas sorption/desorption experiments on a bituminous coal Simul taneous measurements on sorption kinellCs. volumetnc 
strain and .3.Coustic emi ssion 
Z, Majewska. G, CegIJrska-Stefal'iska. S. Majewski and J. ZiO?tek. 90 

Three-dlllletlsional cJfi)on dIOxide-induced strain distribution within a confined bituminous (oal 
J.DN Pone, M. Hlle. P.M, Halleck and j.P. Mathews 103 

www.elsevier.com/locatelijc


! 

InRuence of Cilrbm; dioxide on mil! permlMbility determined by pt'{:s.~ure transient rnedtods 
H. Sirlwa«lane. " H.aijasmaa. R. McLendon, C. !rdt Y. Soong and G. BromhaJ ....• , , .. , . , . , ••••••••.•• , , ...•.••. 

PeJl'tle'ability cnanges in ('(h)l; Analytical modeling . 
1.P>llmer. ..... , ..... , , •..... , •••. , ....... , ..•••......• , ...••• " ....••.•••. ," .. "". 

An improved pmneaht!ity modf>! of mal for malbed methAne !«Overy and CO:. grosequestration 
G.X.Wang, P. Milssarottoand V. Rudolph, ... "." •• , ..... , .• " .• , .•. , .....•••. ,' ••. , ....••••... ,. 

Gas sorption and tr.msport [n coals: A poroeia:stic medium approach
J Vi, t¥ AkkutJu. co. Karacan and CR. Clarkson, • , ...... , , ' , , . , , .. , ' .. _ • ' , ' .. _ . , ' , ... __ •• ' 

Modrlmg of rol! bed methane (CBM) production and C(h sequestration in coal seams 
EOzdemiI .. __ "', ..... , ...... _"', .............. ,. _ ... '", ........ ' _ .... _ .•. 

Prehminary rCm,!Noir model of enhanced coalbed methane (ECBM) In a subbituminous cOdI seam, Htmtly Coalfield. New Zealand 
S.J, Zarrouk anc T A Moore. . . , .•.. " .... ' ...•... " , ...•.• , .... _ ... , , .. 

Modeling of ECBM recovery frnm Amasra coa:lx-d in Zongulddk Basin. Turkey 
C. Smayt.'<; and E GUmrah. . .... , ' . . . •....••.. 

ProdUction of gas from coal ~eams in the Upper Silesian COill Basin in Poland in the post-injection period of an ECBM pilot site 
f. van Bergen. P. KnyswLik. X_ o;an Wageningen. H, Pagnier, B. Jura. J. Skiba, P. Wlnthaegeo and Z. J(nbie(a • _ . , .••• , •••.•• 

Shrinkage and swelling of co.l1 induced "Jy desorption .lod sorption of fluids: Theoretit:ill mocel and interpretJtion 0( a field project 
HJ. Siriwardane, R.K. Gundle and D,H. Smirh. , . . . . . . . .•..•....... 

Assessment of sbrinkage-swel!ing influences in [[)at seams ming rank-depeodem physical coal propertie, 
H.D. Bdlan iind f. Gumrah. . ..•...... 

lmprnving (he C~ well injectivity and enhanced coalbed methane production performance in coal seams 
S. O'Jfucan and J,.Q, Shi . . . . . . . . . . _ ......... . 

Coupled flow and geomechanical processes during enhanced coal seam methant' rerovery through CO2 seques:ratioo 
LO, Connell and C. DetDumJ,y . , . . . . . . . . . . . . ...... . 

Economlc aoalysis of carhon dioxide sequestration in powder river hasin coal 
E.P. Robenson ..... , . . . .... , . , ... 

lU9 

119 

-EI
137 -
145 Pro 
153 

162 

175 

18' "'" ren 
203 per 

214 "'" 'pp 
Am

222 -"'"row234 

pro! 
th, 

1 ...' 
<bel 
oft! 

"'''' mar 
roaI ..... 
can, 
nwn 

T 
and 
I"", 
hopi 
and 

T -
inter 
scal, 
'rom
studi 
tho< 
modi 
ofa 

T 

""" ron. 
0[$0. 

dum 
"'no 
SAN; 
press.,,'"
pem

m" 
13th 



The Jo"rn~l of EXl'lo5i~'e.~ Engineering 

l'uhlished by Inlernalion;l.l Sociely 


of Explosive~ Engineers 

50 j.!j Ib ill !! ridg" RO>l(1 

C levda"J. {1h io 441.)9 


www. i ~\'. orl' 

Publisher 

In!ern;uional S<X. iety u f l:.xrl u~ i"cs I:nli i,]("c" 


Ediwr 

1)l·Jl· \b,,!O~~ 


eXl'lu@Ct>lllC\$! .ntT 


Cont ributing WriTer$ 
J~,hn Brll li ~ 

P.lUl iJ<.n''''''S 
R.H , llupln 

S. S. ~ 1~uJ· jenkin, 
Hill Rciv. 

(loam or Oirenots 
/-""'s,4rlll 

jefTy R. Wallace 

I 'if( I'midrlll Adminimmio'l 
Ron J. ~J l io ll 

\'I(r PrYtiMI/I, r«Jmll"J 
Johl1 E. Capl:rs 

7'rrdJurrr 
l\ l id 'Jel j. KIlCh lcr 

Srf7'l"l,' ry 
Roger G. ::,.pmp,ue 

1'.1.<1 f'rmdf/lt 
Ltwrencc E. Gtlmore 

FEATURES 


4 	 Ye ar i.n Review 
ISEE'~ 2008 anllllJI report tn memhe r.< 

8 	 Oig.itallmage Analysis 
rr,,-~nlcd .1! ~r: E ' Photog rap h) \Vnrbhnp in New Ork;IIl~. J.,olllsi;IO;1 Ihl~ anid~' di ... 
(·II~..c., digital i rm gl1lg, !h... equipment. rn "'l hod~. ll·chn j 4l1 e~ and illji)f!l1 ;1t )vn Ih.lt l~'1l tlot' 
1L-.tnK'"\1 fmm . ligi!JI pjc"ln-~ t:l l.a~1l in the IJdJ dl lr; n g bl:i ~{j n" 0 1)",(:11 1(> 1)). 

18 	 Safety Talk: St.andard Operating Procedures 

34 	 A Blasters Tool to Measure Fragmentation 
'lbh anlck di"'I1"-'<C~ the Chord ,\n;rl r~i) ,\k t hod - ;1 ~UJ lpkr 1I1;\1\U~1 1I1<:1 110l\ to ;I~N> 
fr~gmcm;'ljoo. 

4.0 	 Blastserve: A Ttx:hnlcal Discussion Forum for ISEE Members 
Ca~-.J ,,,,,I Is _ 

42 	 Photo Contest 
Airborne rktonat io n 

DEPARTMENTS 
DIr(rl()1'J 

N.UlCY :\lIen 

J~mcs I ~ DalC')' 


Dcn ni_ t\. lJst r.lIi~d i ~ 


J~ck Wi. Flomot., 

rroo Gr~bncr 


I'h)'ll is E. H~~r 

Rich.m] M f j", ley, Jr. 


I holUas ~ , j cnk ul' 

1'. D. (Tlk'$) " ,"s.lb~ lli s 


Randa ll S. M~)' 

AI ~sl:lj r C. Torrance 


john L W icg-Jnd 


IiJ:Ulllil'f Dirrr l/rr & Grllfml COI/,urf 
Jdlrt')' L D('~ n, 10t.'1. CAE 

A.'JlJftWIIO tllr H.\'«III1W JJi'rrl<lr 
Arlene Chafe 

})m:(fIJr oj"('I'IlIlIun/rllmm 
Dede Ma.nro" 

iJlrrcror ofJ)n'f/opmtlll 
Chri5loplier Howell. 10M 

/,frrtings e~ Qmfrrrntr Mmillgrr 
hnn M~ngo l. C~ If' 

Ir/ob .I/Illlolgrr 
Dd,bic KJ.p"'~ 

OjJirt ,\1mMgl"r 
~l.~ r... !:' pcn~-BoKh 

Pllbllrolll"lIJ Coqrdi"Il10r 
Rene<' riomkow,ki 

MrmbrrslJ/p ,\lul/agfr 
Yuliy~ Rod~ ianko 

}.fmdxrJlJlI' AsSIJl<IIII 

Ru!h ~dIJ.:r.·r 

22 Chapter News 

23 Calendar of Events 
A h ~1 vf u'p<-vmin~ ""'cnb in th~ e:,; plv)iw~ ludll.!>uy. 

26 Industry News 
"' l'W~ aoollt peo ple . COIllp:tUJt:S, n -enls,and nl'''' pr\)(hlCl~. 

28 Explosives, 100 Years Ago, More or tess 
In ! ~ma ! lon;d IcslinS SI"lio n:;. l-l igh explo:<ivc:s and <;;I ICI) fu,:c 

0" the C.()IIe.-: )least/rilIS /'()(./.: 
jl"llgn'lll l iO Ii. Se,· (lrlide O il JJ(lj;.I'S 
8 and 34. PI)()lo (fJIIlr ibllll'll br 
70111 i'li/aIlY)O 

( <>1')""(<1" r.!O:J') 'OCK1\ of t<pk>o<l w" I:ng>nttl'> hl<'" d ba hUen " ' '''ul ....."><'I~ '" t.. r>Io.,,,,,.... t!\l<>...,....,,., 

11><" )<~1nI11 of E>. I '~' ~., ft'lu",-ni"j:. puNL-Il<<l '"' ,I""" I"" , t>l, ,, Ito.. offt' ... 1 !~01>1~ ~, ..... 01 III<' In'nN' '''''''' ...... "·n 
, of h rl' '''...." I""",,,,,,,,,, 11", ">O<' J I, "' ~ ""P'""lhIr ,,,, '>pi" M"" <"'l',,-__~! .<><I "~'~"'."'~ " u<l<: bY ~ u, 1><x'o U, .nk-k~ 
"f ""'" " "",n,,,,,,, 1,,>W,"K<l in Ih" }<K,nUI t:;1'£ . " ,m )(" ,,,, ""I'O">iI"~')" ,,,, ' II,; ,"""'*,..,..." I<..,ur.o<) '" f' ""It".., ,..,, 
n'oK!""! In W)· rtfn...·.""'k> ,.. it,'m, !,uNi,I,,'<l ," (h ,''' ~ , ,,.,1. 

~"".. 'hr inlomuh')fl ;' ''''i<.j'''' "",I t>c<.-",,,,," Ck-h ,, ~, ,,'e I, '~If<n'''' i" h >m""~~\ 1"""""'.-..1 In ,h""",,,,.1""\ 'MI'I .\f'I>lv 
,,, " <)UI" ' r<" a><. r",1d ",nul"",. Iit"".i<h> .". C;llll ~lf>C'(1 '" "'mull> c'~»oOC' U -a. ('«'>Crll<:\t .,><1 tin·"", r.\r Il><"n '" h ," it 

I ... · 1 '''>C<'''''''''''!o~ 'n, ...1<' .od ' !'r«'P''''''' for It... . 0 .... ,,1<'01 " .. ' lll~ ro"'m:r ' ~""1 .,..x .. ~) ." r'f'\'N" " 1.1116''''''''' 
.."""", he "-"1" "",,1>1< Ii." II,,' ' 1""-";,, ~prlkc';,>n "' ,"" ;,1Iom"'I;"''' pr",• ."",,"' . ....1..., ...,,,,,, nJ"," In .1"", c",", ,,I, Ih..· 
n..""l.t<"1un', n( II", 1",,<.1<.1<:« ') "'" .... OJ"'lJ< " " "".... " "l<'lI<l<xJ ['<"'0(1"',,. 

' I ..... Oil 1 ' <>Im"",,,,.1 ...- 1"'~'flC"U'l (><\"" ,,"! ,,,,,", ' l(>( «"",,,,,,,.,n c"' """ '" "" ,,,,,n,,,"""'~""",' u. ,t", j.>Ul.t •• :" ~""'-'n
lin.. fe.. it, OJ><" 1i <w,"-n"oJ ""0><''' ,r•• lcmm.:" k>g<...."",rl.. rt' ~"I!'"'rl" , ~....,u>",1 I" IlJI> p"'~"'-J''''' ' , c' ell 11 )11....." 
'fl':' ,Ii< ,nilio. .."", 110"".....-. "'" , •• be "."kk-mJ p"-" C'Cl<d 1>1' Lo " 

\ " ' 01) . uL-" ,:npuun "" '" .6') L ~ " Sto:l.1I ellK"f'o ('I'Llen.." . .....1,'or \I-:uJ) , N I u>('!,,f, ,••J! ,I ..; " ....."0') ,,"(.:1,,' • ''''''pi<. 

"''"''''' """'"""'"'" , 0 C'OI'f<:'>r<>ndrocc -h<~1IJ bc d, m:;"~1 10 I "' cro">! .~ul 'OC • .. '! ," hrk,,"'~" [Ilfl' '''''''' 
jl1'2~1!.o '~K.-t.Ck'-d.lI><1 01"" 1" i 9 r~k:rI""'" ( ,W) • ,'H I>..',! b~ ( , '») "'l<j.>'~.'Il< 

E.....uJ 	 i....,..,"', , ,..,, \>; '<:h'''~ " ....."' ....... """ 


The1o uI"11al Of£.J.p losit:es Ellsille(! /"S .!il l1lwryIFebm ul)' .lOO')Mnl/llg kiJ/.ml 
Lauren Crcntri 

http:Sto:l.1I


SA 

6A 

.1A 

lSA 

18A 

20A 

22A 

27A 

36A 

4tA 

44A 

The science and art of nalulal resource ma nagement for sustai nablli ty 

.f ConI. 

A SECTION 
READERS ' FORUM 
Consider impact of resource use and timing on sustainabitity 
Peter E. SLark 

EDITOR'S DESK 
Perpetually "giving life" to conservation 
Mark Anoel "><l n-Wilk 

VIEWPOINT 
Grain scarcity: A new era for con servation policies and programs 
Ted L. Napier 

Emerging global trends provide new opportunities in soil and water conservation 
Illnan Oum oil nski 

IDEAS & INNOVATIONS 
Innovative operationat seasonal water supply forecasting technologies 
Tom R. Per ki ns. lhomas C. Pagano. and Oavld L Galen 

Publications for evaluations: The impact of soil science <Jnd soil scientists 
Alfred E. H,lTlemink 

FEATURES 
Ten tenets of sustainable soH management 
Rattan Lal 

Cash or credit? Tax credits and conservation outcomes 
Cynthia Nic ~ erson . Roge, Claassen. Ron Du'st, LeRoy Hansen, and 
Daniel HelierSlein 

What is the carbon market: Is th ere a final answer? 
leffery R, Williams, Sian Mooney. Jnd JEffr(,>y M Pe!"rson 

Counting carbon on the farm : Reaping the benefits of carbon 
offset programs 
KEi th Pausti ~n . John Brenner. M3fk Eastel , Kendrick KIllian. Stephen Ogle, 
C~rol y n Olson . Jil l Schli ler, Roe! Vini ng, and Steve Wi ll iams 

(oasts under stress: The impact of social and environmental 
restructuring on human and ecological health in Canada 
Rosemary E. Om mer 

Managing soils in Sub·Saharan Africa: Challenges and 
opportunities for soil and water conservation 
Moses Makooma Tenywa and Mateete Bekunda 

SOIL~ 

ANDVllAT(R
CQNS£R\1\T!()N 
SOCIETY 

f 
I 
I 

Canada's coasts have experienced significant 
social and environmental and changes. 
including lising unemployment and 
inc11!3singly stressed fisheries. 

2A I WI lKS 2009- VOL 64. NO.1 IOU MNAl Of S01 l AN O WATE R(ONSER VAnON 



On the (over 
Wa ter is th e source of most of 
the mink' s food supply. Pil ato by 
Stan Buman, fpncplinp Photos. o Printed on 100% post·con sumer 

waste '''cycled p<1pe. w ith 

vpgelablp·baspd inks. 

er V tLh (IV\.. v~. 

RESEARCH SECTION 

1 Agriculture and water quaLity trading: Exploring the possibilities 

M.O. Ribaudo ~nd (. [. N i cker~on 2 
7 An economic analysis of the Waffle 

E.A. DeVuyst. D.A. Bangsund, and F.l.Leis t.itz 

17 Soil and Water Assessment Tool evaluation of soil and land use geographic information system data sets on 
simulated stream flow 
<>.L Heathman, M.l.!,ose. and I.e AS(Qugh II 

33 

I 

Livestock exclusion influences on riparian vegetation, channel morphology, and benthic macroinvertebrate 
assemblages 
5.(, R3nganath. W.C, Hession. ilnd T,M. Wynn 

t 43 

i 
Comparison of runoH, soi l erosion, and winter wheat yields from no-till and inversion tillage production systems 
in northeastern Oregon 
J,O. Williams, H.T. Goll~ny, M.e. SiemEns. 5.S. Wues1. and 0.5. lons 

~ 
S3 Comparison of conventional and no·tHlage (orn and soybean production on runoff and erosion in the 

southeastern US Piedmont 
e.w. R ~ a~ows k i, M.R. Reyes. G,B. Reddy. w.J. Bus sch er, and P.J, Biluer 

61 Reduced tillage systems as economical dust mitigation strategies 
A.M. Kellfle<ly and P.N. Wilson 

I 
. 

70 Effects of topsoil depth and soil amendments on corn yield and properties of two Alfisols in central Ohio 
S. jagaoilmma. R, La l. and S.I<. Rima! 

I 
81 Performance of compost filter socks and conventional sediment control barriers used for perimeter control on 

construction sites 
l.S. faucett e, J. Governo, 1\ , Tyler. G. Gigley. Cf. Jordan. and B G. Lockaby 

I ANNOUNCEMENT 

The Journal of Soil and Water Conservation has 
launched onlin e.JOURNAL OF SOIL AND WATER 

CONSERVATION AUTHORS 

Please submit manuscripts using the new online 
manuscr ipt review system . o n I n e 
MORE INFORMATION 
Go to WWw.jswconline.org 

JOURNAL OF SOIL AND WATU CONSERVAT ION /AN /fE8 2009~VOL.64.NO.1 I 3A 

http:WWw.jswconline.org


Vol. 73, Issue 1, January 2009 

TABLE OF CONTENTS 

EDITOR'S MESSAGE 

MANAGE MENT ANO CONSE RVATION 
MAMM.tS 

3 	 Demography and Genetic StructllTe of a Recovering Grinly 
Bear Population 
Katherine C Kendall, Jeffrey B. Stetz, John Boulanger, 
Amy C. Macleod, David Paetkau, and Gary C. White 

18 	 Habitat Selection and Home Range Dynamics of Easte rn 
Spotted Skunks in the Ouachita Mountains, Arkansas, USA 
Damon B, Lesmeister, Matt/leW E. Gompper, and 
Joshua J. Millspaugh 

26 	 Noninvasive Ha ir Sampling and Genetic Tagging of 
Co- Distributed Fishers and American Martens 
Bronwyn W. Will iams, DWQyne R. Efter, Daniel W. Linden, 
Kelly f. Millenbah. k ott R. Winterm'in, and Kim T krfbner 

3S 	 Occupancy of Random Plots by White-Tailed a nd 
Gunnison's Prairie Dogs 
WIlliam F. Andelt, Gary C White, Pamela M. Schn urr, and 
Kirk W. Navo 

4S 	 Effects of Tidal and Diel Cycles on Ougong HAbitat Use 
James K. Sheppard. Rhondda E. Jones, ~elene Morsh, and 
Ivan R. Lawler 

60 	 Impact of lr...estock Husbandry on Small- a nd Medium ·Siled 
Carnivores in Kalahari Savannah Rangelands 
Niels Blaum, Britto Tie tjen, and fl'D Rossmanith 

68 	 Maned Wolf Density in a Central Brazilian Grassland Reserve 
Leandro Silveira, Mariana Malloni Furtado, Natalia Mumdim 
Torres, Rahel Sol/mann, Gabriele Uhl, and Anah Tere lQ de 
Almeida Jacomo 

BIROS 

7' 	 Movements of JuvenDe Common Ravens in an Arid Landsca pe 
William C Webb, William I. Boorma n, and John T. Rofenberry 

82 	 Temporal Patterns of AppaTent leg Band Retention in North 
American Geese 
Guthrie S. Zimmerman, William L Kendall, Timothy J. Moser, 
Gary C. Wh ite, and Pau l F. Doherty, Jr 

89 	 Chukar Seasonal Survival and PTobable Causes of Mortality 
Aaron C Robimon, Randy T. l Ol1'en, Jerran T. Flinden,.,and 

Dea n L. Mitchell 'v ". 
98 	 Evidence for Black Duck Winter Distribution Change 

Rodney \IV Brook, R Kenyon ROB. Kenneth F Abraham. , . 

REPTIL ES AN O AMPI'1IBIANS 

104 	 Pred icting Hot Spot$ of Herpetofauna Road Mort ality Along 
Highway Networks 
Tom A. La ngen, Kimberly M. Ogden, and lindsay l. Schwarting 

TOOLS AND TECHNOLOGY 


ADVANCES IN W,LDLIFE TECI'1NIQUES 


I1S 	 Trial Implantation of Heart Rate Data logger .. in Pinnipeds 
Jonathan.4. , Creen, Martin Hau/ena, Ia n L Boyd, Don Ca lkins, 
Fran(es Gul/and, An thony J. Woakes, and Patrick J, Butler 

122 	 A New Method for Estimation of Resource Selectio n 
Probabilily Function 
Subhash R. Lele 

128 	 Enhancing the Pe rceived Threat of Vehide Approach to Deer 
Bradley F. Blackwell and Thomas W. Seamans 

136 	 Incorporating Estimates of Group Size in Sightability 
Models fOT Wildlife 
Daniel P. Walsh, Connie F'. Page, l-1enry Campa, III, 
Scott R. Win terstein, and Dean E. Beyer, Jr. 

144 	 Effectiveness of Vaginal-Impla nt Transmitters for locating 
Elk Parturition Sites 
Andrea E. Barbknecht, W. Sue Fairbank>, Jared 0 , Rogerson. 
Eric J. M archak, and Laura 1. Meadows 

149 	 Effect s of Chemical Immobilization on Survival of Ahican 
Buffalo in th e Kruger National Park 
W. Chris Oosth(lizen, Paul C. Cross, Justin A. Bowers, 

Cra ig Hay, Michael Ryan Ebinger, Peter Buss, Markus Hofmeyr, 

ami EIiHa Z, Cameron 


154 	 Use of Video Probe Does Not Affect Bunowing Owl 
Reproductive Para meters O f Retum Rates 
Vldoria Garcia and Courtney J. Conway 

COMMENTARY 

lS8 TowaTds a Knowledge·Based Ethic for lethal Control of 
Nuisance Wildlife 
B. Warburton and B. C. Nortan 

BOOK REVIEWS 

The Retum of Caribou to Ungava, by A. T. Be rg erud. Stuart 
N. lutt ich, and lodewijk Camps 

Layne C. Adam s 


A Primel on Natural Resource Science, by Fred S. Guthery 
A. 1. Kroll 

1"69' •.	W,il4!ife-:-Habitat Relationships: concepts and Applications, 
by M~CMorrison, B. G. Marcot, and R. W. Mannan 

DaVid L Fronczak, and) Chns DaVles 	 - -... I • ...::: v Timothy J. O'Connell 
-u 



•• 

L. 6r, NO. 

COVER .sTORY 

CONTENTS
The Pebble ProJ
ect consists olIWO 
world class copper 

and gold deposits. 
Located in a remote 
area of AI .. ska. the 
project faced some 

major opposition. 
However. A laskan 
voters rejected a 
measu re that would 
have stopped Peb· 
ble"s development 
An update on the 
projec1 begins on 
page 38. Photo cour
tesy of the Pebble 
Pannershlp . COl/cr 

design by Nate Hu 
rianek, M E's Pro· 
duction DeSigner. 

Co(;ry"g ~t ~009 by th ~ S"" ', 
..wlor Min ing. Mot . ll u'IIV 
and £~pIO!o"cn. Inc. 11 11 
nghts reserved. MI NI NG 
ENGI NEERING IISSN 
<JO~5-51871" publ " h.d 
monl~ly by tM SocIOtyI()t 
Mmi ng. M'MI' '''5IV."nd Ex 
pk)tstlOO,"", ,, . , 8307 SI>oI
ter Pall,way , lI" '~t On. CO. 
B0127-4102 . PhQno,-800 
763--3 132 0' 303--973-9550 
Fu, 30J_973 -1845 or e
m.,1. .m~ @.m~n~I.Orli 
Wo>bs<te' w.o.w.m_1.0'a 
Periodlco l5 pO'I ~~e p. id 
.1 l< lIl elon. CO ~nd .d 
d<tron81 m." lnli o/fle,,"_ 
C8nO<l lon pO$l. pUbl"'-"lions 
msti &iI,eem. M n~mb'r 
~ POSTMA STER: 
S.nd ch"\I~' 01 .dd,eos 
10 MTNl NG ENGINEEIITNG. 
S307 Sn.He. PM"Wav. 
ultT*IO", CO. 80127_4,02. 
A.,.e', copies ~nd bIKk 15
."'" ......lI~bla on m,,:,o«lm 
or mioof",h~ hom lind~ 
Han Ul>ta..... ,n l<..n...5 C"y. 
Mo. P"".OId by CUm"''"lIs 
Pti"Ii~Co. 

'-'fl..an..."""" MINI N G 

29 
Global economic woes hit 


Canadian mining hard 

William M. Gleason 


34 
Ivanhoe announces new discovery 
at Qyu Tolgoi project in Mongolia 

EXPLORATION 

38 
Pebble Project moves forward 

after election victory 
William M. Gleason 

42 
Sandvik drills offer high productivity. 

flexibility and improved safety 

45 
TECHNOLOGY NEWS: Freeport-McMoRan 

finds new way to put waste oil to use 

46 
TECHNOLOGY NEWS: Boart Longyear's 4200 

surface d rill features improved safey 

TECHNICAL PAPERS 
(peer, reviewed and approved) 

48 

Laboratory investigation of enclosed cab 


filtration system performance factors 

J.A Organiscak and A.B. Cecala 


55 
Noise controls for roof bolting machines 

P Kovalchik, A. Smith, R. Metetic and J Peterson 

SPECIAL EDITORIAL SECTION 

2009 SME ANNUAL MEETING AND 

CMA IIITH NATIONAL WESTERN MINING 


CONFERENCE PRESHOWGUIDE 


DEPARTMENTS 

•The d,ill of th ,ngs 

•Pruidenl's page 

8 
Mlnerll l K bnomics 
~nd fina nce 

WlIshing,o n stllvey.. 
IndU5' ry newswalch 

6. 

l egion 01 hono. 

mem billS 


.. 63 
SME Foundat.on 

In the aggregate 

6. 
fine grind 

66 
Environmenta l d il/ision 

"'~ 
67 
ShJdent chapters 

6 8 

Persona l n"ws 


6. 
O b.tuBroes 

72 

Coming e vents 


7. 
N"w prod u cts 

76 

New med ia 


7'
Classifieds 

8. 
Plofess i"nal se , vices 

Re p,oductla n: MOt~ th an 
o ne photocop y Of on "em 
from SMf "''''ybe "'ade fOI 
.......-noI,_~ I.......... 
~Id dlf'tCltv 10 tho ~I 

Clea'Mc8 Cent",. 27 Con
9 ' .... 51v s,,1<>m. MA, 01970, 
liSA. Pho..... 978-750-8400. 
t o. 9711_750_4470. An y 
Dthft, f",m 01 ~ 
'equ,," opeci&1 P'Hmi58io11 
from, ..-.d may be SUbject 10 
r. es by S Mf. SME i$ nm 
' e'PO~lrbl. fo' anv OIal.. 
menls madft Or op<n,on. 
o>. p.....d ,n i •• publlc. 
\tons Meml)<lr sub.c"p
I,on <8' e ,no;lod.d ,n dUll" 
Nonmeml>cn lubac,iption 
r"n. $.145; 'n EufOPI!, $VS 
S,nll'. C<)piQ$2!;. Jul't dl 
rectory is..,.. $1500 

http:Foundat.on


Providing native plant d iversity to the Willamette Valley ccoregion: 
no-tech, low-tech, and old-tech seed production methods 
l ynda Boye r 

230 

New programs promoting natIVe planlgardening in Oregon 
linda R McMahan 

24 1 

Regional strategies for re~tonng invaded prairies: 
observations from a multlslte collaborative resealCh project 
Amanda G Stan ley, Tho m as N Kaye, and Pe ter W Dunwiddie 

247 

Developmg nat ive p lant germplasm for na tional forests and griml<lnd~ 

in the Pac ifIC Northwest 
Vicky J Erickson 

255 

Native pl.'tIlU on disturbed roadsides: 
in troduction to a new integ raled approac h 
Kim M Wilkinson, Scott A Ri ley, David E Steinfeld, and Thomas 0 landis 

267 

Reviving the connec tion belwl!en child ren and nature through 
service-Ieamlng res to ra tio n partn ersh ips 
Jenni e R Cram er 

278 

AfHRHD ABEARCH 

Seed tramler lanes for a native g rass (FeSf LlCO foemen): 
genecologlcal eVidence 
Barbara l Wilson, Da le C Da rris, Ro b Fiegener, Randy Johnson, 
Ma lthew E Horning, a nd Keli Kuykendall 

287 

POlycross populations of the native grass Fes ttJCo faerner; as pre-vanetal 
germplilsm their derivallon, release, increase, and use 
Dale C Darris, Barbara l Wilson, Rob Fiegener, Randy Johnson, 
and Matthew E Horning 

304 

Vital steps toward success of endangered plant reintroductions 
Thomas N Kaye 

313 

Native planh and urban sustainability 
Heiko Koeu e r 

323 

The Willamelle Va lley Seed Increase Program : 
developing genetically d iverse germ plasm uSing an ecoregion dpproilch 
Kimiora Ward, Melanie Cisle r. Rob Fiegener, and Amy Young 

)}4 

The good, the bad, and the ugly: challenges in plant conservation in Oregon 
Andrea S Thorpe 

3S1 

REr(A(ED A[S[AACIi 

Seedling population size ;,nd microhabitat association in [up/nus oreganus 
A. Heller var, kincaidil c.P. Sm. (Fabaceae), a threatened plan t of western 
Oregon grasslands 
Paul M Severns 

3S8 

BOOI(. AEVllW 
field Gwde to lhe 51!dges of the Paofic Northwes/ '66 

, ' 
• 

l 

u 
( 

L 
Phuto nwib 

- , 
• 

(rop) Aqu'/tglo formow flj.(h eo DC. (Ranun(u"'ce~) Uy lynda &oyer;.. 
(mIddle) In, IMO, DoogI.t, n lJl1dl (lndiK~iIe) by lond.! R McM~h~n, 

(bortom) Bolwrnoril.lO ~~o.dtfo Nun ("'tCf~I>f'J by Thom.I~ N ~. 

http:Bolwrnoril.lO


rURAL SOURCES 
& ENVIRONMENT 

~---

FEATURES 

.1 Federal Environmenta l Crime: .\ Diffcl'Cllt 

l\il.1ll of "Wllit e. Colhlr" P"oscclltion 
M(H'rjn Harrell ../osep/l J. Lisa. 
and Gurhen'nc L. Voww 

7 RC\'icwill~ Nonrc \'il.!wable Pro~ccutori:tl 
Discretion: What ami Whl.) Is Behind the 
Big. Powerful Curt:lin 
Milu C. M ' ISIJ/l COld Paul H. S myth 

11 The State. of Environlllental Crimes 
Proscclllioos in ;\cw Yorl;: 
./wJI(.'s J. f'c-Ii(:ol1i 

l6 Wildlife TnlffickinC,: r .S. Effort. ... 
Taddc a Global Cn:,is 
ClclUclili j\ . Md/ufmy 

to 

1') The Fi~ht for Red Gold: Ending Illegal 
~ Iab()gany Trade from Pen! 
Ani H)twlt w uf 1'I11:mlw. Cmor 

24 What Does an EII\'ir(IlI I1Hmt'l l 
Criminal ({now? 
S IIS(m F. MCl ndiber~ 

29 The ~Iythicnl Erosion o f ~Ien:-< Rea 
J. r. .\.f()J~{u! 

3.1 	 Criminal Prosecution of Respunsihle 
Corporate O ffu,:cr:o' and ~e~ligcnt Cunduct 
Iinder Envinllllllcntal I.a\\ 
Jark F. Many 

,17 	 The Role of ~I()tiye in White Collar 
Elt\'ironmentlll Crimes 
J(."Vm M. Cllssidy 

~ I 	 .-\ ~ew Intersection: EnvirOIlOlental 
Cri mes and Victims' Right.;; 
Judson W SWJT, Briwi 1.. Flac/.:. 
caul Allison V . Foley 

-16 	 "Citize n Rcw::Ir(,I:o''' to Pro11lotl..' 
EnvirOll lllcnLal Crime.!<o Prosecution:; 
J(j mes 1). Oes/erlc 

50 	 Em'ironmelltaJ Self-Audi t and 
Voluntary Di:o.closurc to What End':, 
Crceo,)' 1<: Lim.in 

OLI "~: 23. ;:\nlllEH .1. WI,,"n:u 2009 

D EPARnl ENTS ~-----------r 

r"''TI::]tn!';w : GH,\", T.\ N'\I\.:"':\_\ IA 

1""~l(alT:O\ 

Rellcwahle J<: nen!Y fin d }lrecmptioll: 
Lessons from Siti ng L::\rG Tt.mnilla]s 
I\cm lCrli T. K,is(/ 

5H 

-'atuml Resources Management 
a nd Puhlic Parli<:ipntioll 
,\I?wld I~. tum 

6U 

FERC G ui dalH.!<: Order Shows 
Inter-.\ gc l1 cy Tension 
81.:0tt G n lV(.'T 

61 

REACTI: Tile Xc'" Europc~ln 
Uniuu Cll cmieals Rcg ui:I Oons 
IS1 16e1le u /bonll.! 

6.\ 

Incentives for ~cw O wne rs 
under EPA's Aud it Policy 
P(Ilril,..'k.l. I>(. IIJ 

65 

Lmm.\HY Jh;-;Ol'IICES 68 

TJlF. n.\(;" P ,\ GE 72 

J....llC Editor, 1 
C"ui~ r. 1)<»111'1.'(111 

.h~i,tm!l I ,~u c: ~:"Ii«)n. : ) 
JV},I1.1f /$(.rkl!lf • .<>11<<<<",uI Dlu~h . Mlukhne .Iulle Ii nS'S: 
Gale l....·u Ru/)r('chr . Murk A R.wm 

(;o' c ( ilh~lnll i '>II 
i 'l j"clr.,w.,:k 

Ik p.lnmCIlI an 
.III/.:(' Gullu~•.I' 

IB\_.--. 

The " k-w~ CXPf<:',scJ in l\'at!.mJ lIe~"l,Jn:..::,. & f;'UmY/IHn CH! a rc 11)(,,,, 

o( 11K' a ll lhnrs :mJ do 11m nL"t......":lrily repte~"m Ihe p..licit', ,)i Ihe 
.\ I1\~'ric"<l 1:1.11' .\,,"..~}C'illiinn , Ih" 5<--';:'\;(ln of ~;",'iro1)fl\el1l, Energy. iwd 
He~"IIn..·,,,. or Ihe empl'lrer ,,( Ihe ulJ l hor:s ~ "r lIlore in(ornmli.)U 
,jhhUl SR/I.'E, . 'hit nnlirw :11 "" w nhah.IOk., \Or.!} 

http:l\'at!.mJ
http:JV},I1.1f


LPA~Rt:_-
G ~_",.,.,'). r1",':1 

. \. " ' 

A Voice For Western Mining Since 1938 

Ml. Hope moly mine surging ahead 3 

Mining in the West 6 
Firstg:old gels pennit (0 stan RehefCanyon ~ Nord gels air permit (or JoI\n<;on Camp • Trial 
swping under way on two veins: at Hollister' Barrick unit sp..:nds 55.2 million on Pinson 
work'" Mes.quitedomg\\ell: plans for more oUlput .. High-gtade lungsten ore hit at Golden 
Che~l mine· Colorado Goldfields It's-ting water cleanup technologies" Bireh Lake fe· 

sources gel hoost In new report 

Energy 13 
Uranerz gets positive Nkhols Rane" report .. Cigar Lake remedialiOIi suspension is forced 
hy flooding .. New Mcxieocarbon dioxide sequeslration program is a triple win • G)7 ml!
lion Montana coal-lo·liqulds plam h, annoufICoo 

Governments and Mining 15 
u.s. courl in Wyoming slrikes roadless rule Alaska volers dcJ'eat anli-nllllio!: 
measure· Senate commiuec OKs mercur)' export ban • Senale looks al hill on disclosure 
by mining companies 

Environment 16 
Adanac, Be, Canada w,l\k on flSh habitat· Jnouslry objects to propoloCd suJrur dioxide 
limit!> • FWS unveils posili.!! consultation changes· Ted: Cominc0 dooale5 10 AI;zona 
ooucal10na1 program 

The Business of Mining 17 
Thompson Creek buying into lucky Jack moly projl'ct • XSlrata's sulfune acid prk:c~ in
crease from $70 to.$ 120, • Shoshone to acquire Kimberly's gold as..<;ets • Xstrala Copper 
10 IOVeSI $12 J mil!iooal Kidd • Petaquilla accepts InmCl''; hUyt,m otTer 

COlUfOC'n!!lry,2:Ad Im1ex. 6;Canada,g~LatinArnerka. 9, IO;\\'{-;;idII; Wcsi0m Brefs. J2~ 
Mlru:n in Ill!: News, 21; Din!ctOf)', 22; Safely, Health & Luhot: 2;\; Low Grade, 24 

On the Cover 
General Moly tm:. i!. cnoliouing tn move -ahead on il;; \11. Hope moly projoci in 

Nevada and: expcc\~ to reed.c all required permit;; hy mid-2009. II also has arrangc,d 
another (lIT~i#ke agreement for i1s producL Lhi" one with $ojill C"rp., Ii !e;H.!illg Japa
ne"e lradiug C(lmpany and lOe laf~sl )up,mese ffinlyhdcl1um trnder. TIte illusLnlt!nll" 
(\(j Ihc cover __ how whal Me Hope will lunk likc after lhree yeur:. amI 3~ yc:.tr:. oj" 
production. . 

PAY DIRT 

Magazine 

William C. I::pler 
Publisher and Editor 

1968·1995 

Frank Barco 
Publisher 

Gary Dillard 

FAltor 


Dan Eyde 0; Ted Eyde 
George Learning 

Clarence Ellis 
Chug-A-Lug 
Co~~nts 

Fmnk Barco 


Prodtll-'1:ion Manager 


Lupe A. Silva 

Rosana Marinez 


Pruduclion Staff 


Caryl L. Larkins 

Advertising SaIes/Cin::lJlution 

Mary Farrington 

OMce Staff 


PAY DIRT (liSPS 424..000) 
P.O Drawer- 48. Copper QUeen Plaza 

Hibhcc, AZ 85603 

c52{H 432·2244; fAX (,52{i) 4::;2-2241 
E-ITh'1.il:/.lii.\uirr@(f:lhleOlk'_lwt 

PAY J)IRT b pI,bhstwu Hl'''>1Hhly hy 

COP!'<;:I QII<,,,"I\ P"Jbh~hins: Cn, Itw, 


SuiJs<:riplidf' Rutes 

Singlc<.:npy 

(k•..: yeur 
TW(I ycar, $~s.n(l 

ThICc yc;u" $7:;.(XI 
t iII,J",,, 'oll"-"p""I1',, kI :;,~!Xl ;Xi' ,~;.r_ 
j""'q' ,,,),,,'III'I1<4h "lei" ~:"(H:>':J r'<" .,,'d 

Advert''''n!! Rlu..,.. 

h'l' inl<",melli, '11 \:.111 ( "2!)1 -I.J2 <~1-1-1 


j.\'m"j,,,iI I'I'~A?.' raid .II nid,~c. ~('O' 

P'''1"n~h:f. Pk;1W "'-'1\\1 1'.'''1'' J"7'!I";:~-
1'\\ UIRT, PO J)I'.\\\":' 1~ H"t..,l. AI. Ks"jj\ 

PAY [)fRT September 1008 Page J 

mailto:E-ITh'1.il:/.lii.\uirr@(f:lhleOlk'_lwt


IRT 
MAGAZINE 


A Voic~ For Western Mining Since: i938 

c//OctOber 
= 

2008 '\ 
Cover Story: Mining still vital to Arizona economy 3 

Mining in the West 6 
Sterling suspends work at Sunshine, fSf:cS other problems. NovaGold starts gold oUlput 
at Rock Creek· U.S. Silver's output confinues to rise rapidly .. AMC says its plan beuer 
than Asarco's • BankruptCy ,ourt okays plans for creditors' vote • Judge calls transfer of 
Southern Peru a fraud" Nord on lrdck to start new mining in early 2009 .. General Moly 
moves on financing Mt Hope .. Enviros sue to stop Simplot mine ell:pansion .. State says 
cleanup at Chino is .::omplete • Additional high-grade intercepts made at Hollister 

Energy 13 
Energy Fuels gers BLM okay to move on Whirlwind mine • Uranium One plans in-situ 
project in Wyoming" IRe aequires royalty onSkyllnc ooal mine" Pentagon unveils new 
elL tech program ,. New sculpture honors 9 who. died at Crandall 

GovernmenlS and Mining IS 
8aueus. Grassley bill pushes coal, CTL • MLNF..xpo podcasts are online for first time in 
sho.w's history· New USGS mine and plant prodUf;tio.n data released 

Environment 16 
CoaL. mineral companies get awards for environmental work. U$. Treasury creates en. 
ergy, environment office 

The Business of Mining 17 
MiNExpo, with record tUmOUl, showcases industry • Teck creates 5 business uruts, simpli
fied name and brand· Teek named to. Dow Jones Sustainability Index in NortbAmerica for 
firs! rime 

Commcruary. 2; Ad Index, 6; 'The Americas.9; Western Briefs. 12; Miners in !.he News,. 20; 
DirectO<y.22; Sat.." Heattb&u.bor, 23; u-Grude. 24 

On the Cover 
Dr. Madan M. Singh, director of me Ariwna Depanment or Mmes and Mineral 

Resources, argues in our cOver story that even in an age of bigh technology. hasic 
mining still plays a vilal role 1n Arizona's economy. He funher argues that much or 
wbat is attribuled to. other economic set.iors, sucb as tourism, actually stems from the 
sLale's mining or mining heritage. The COver photo, for e~ample. shows [he 
Smithsonian-designed c,.hibit at the Bisbee Mining& HislQrica~ Museum, showcasing 
the community's minirg heritage. but aimed at auracting tourism. 

PAY DIRT 

Magazine . 

William C Epler 

Publisher and Editor 


~968-1995 

Frank Barco 
~her 

Gary Dillard 

Editor 


Dan Eyde ,. Ted Eyde 

George Learning 


C1arence E11is 

Chug-A-Lug 

COt"f"'efiPO'ndents 

Frank Barco 

Production Manager 


Lupe A. Silva 

RQseana Marinez 


Production Staff 


Caryl L. Larkins 

Advertising Salcs!Cl~ulation 


Mary Farrington 

Oft'ke Staff 


PAY DIRT (USPS 424.(00) 

P.o. Drawer 48, Copper Queen Plaza 


Bi~bec, AZ 6560:'\ 

(520) 432-'2244: FAX (520) 4:'12.2247 


E-maJI: paydirt@robleotuInet 


PAY DIRT is pLiblished Illonlhly by 

Copper Ql.u::en PublishingCn.lnc. 


Sub&ct'iption Rates 
Sitlgle copy $ ~.OO 
One year $301:0 
TWoyean $-"):'I.{Xl 

Th~ years $75.00 


Cllli"I!;", .ubs<:npticm ;rdd Sl~ 00 per ~eru-: 

f4f1!;in rub",,,!!.!,,,,,, ~ $~O,OO po.·r ~J''' 


Advertising Rates 

For infonn41kmcnll (.520) 4~2-2244 


PtriOOlClI{ porilllgt: paid ;:11 Bi>bcc. AZ !t''i('OJ 

POSIUlQSicr: Pka..«e send Rlml 3579 !{)~ 


PAY DIRT, P,O. Drow.:r 411, "i~.... Al1l56t1.' 


• 

PAY DIRT Ocl1Jher 2008 Page 1 

http:DirectO<y.22


Vc>f.53«1)
I'k. 7/)'T
\Y;;l. 008""CO TENTS 

Part I. Introduction 

37S t Wichita Inspil"OIlion s: Viq,:il R. S\'ifl 
l TimothJ' G Baugh 

377 1 Intcr·h\ine-d i..t-gaci('s: Thl' \\ ichila and Dr. Robert E. 8('11 
C. Don.G. II jTkoff 

381 	 I'rotohislOr) and Ihe \\ ichila 
Sup/f,." M. Pl!.rkill.~ und Timothy G Baugh 

Part [I. Wichita Oral Tradition and Ethnohistory 

395 	 Some Wichita Recollrclio",= Aspects of Cu lture Reflected in Language 
1J1II'id S. Rood 

407 	 \\ichila Locations and I'opuhllinn. 1719- 1901 
F. Todd Smit/r 

41 S Thl" \nth..-opologics of Trade and [\:Change: An [lisa, on Kirikir 'j-s and SouthNn 
Plains Political Econom~ 
TinrlJI"y G Baugh 

431 	 ') he Ilide Trade and \\j{'hilll ~ocial Organization: An Assessment of Ethnologicul 
If)pOlhcscs Concerning Pol~J.:~n) 
Stell/II!II M. Perk;/I!>', SII!1U" Co ''chi'', alld Richard R. DraH 

I'art III. Archaeological Site Investigations 

·US 	 I h(' Lo\\cr \\alnul St'IIIt'mt'1I1 lind Its Ct'ramiu 
\larlill F. /lawley. . \I"rtill Sit-ill_ Frederick If. Scutt 

471 	 InlerprNing \\ ichila Life\\a)s ,\1 I ht' Cusp of Coniaci 
Gt>orgl' II. Odell 

-487 	 Mapping an EiJthlet'nlh-Ct'nIUr) \\ichila \ ' illagt' Sile 
Garrell Coull. ulld Ju1l" Dill/bur 

503 Bison and Oo~ TUrllf'S: I-aunal Remains from T he 1.0\Hr \\alnul Sf'lIlemenl 
Chhie /;'. IItJllry 

5] 1 l'rOlohisloric Bison lIunlinJt in Ih(' Cenlral Plains: A ~Iud) of Faunal Remai", 
from Ihe Crandn ll Silt' (l4RC420) 
\utulie Gran!, 

551 	 Europt'an Trade Good~ 00 Ihl' Sou lh crn Plains: Tht' Or)son-P:lddoek (34KA5) a nd 
Deer Crt,'t'k (34I(A3) Sill'S 
Li:. L,,;I1I 

565 	 The Slone Silt': A \\aeo Indian \iIIa~t' "rozen in Time 
Kutl'"rille Tuft'l'f-Peur.\"01I 

577 	 \olume Reft'renet's 



I 
lRangeland ,Ecology~Managemen! 


A JOLJ.'11_a_l_:~he Society for Range ~anagemew~"_---""" "~ 
fOLli~1E 62 NliMBER 1 ]ANlJA R Y 2009 ; 

T a e ot Contents ""~--_/ 
Syllthesis Paper 

1 State~and-Tfilnsition .M.odds for Heterogeneous Landscape~; A Straregy for Development 
and Application 

Brill/don T. Bf'5telme),/.:r, Arlene}. Tugef, George L Peacock, Jr" Daniel G, Robinett, 
Pat 1.,. S;JilVer. I"el R. Brown, ]('/frey E, Herri..:.k, Homer Sanchez, and Krl$ M. Haustad 

Research Papers 
16 Leafy Spurge (Euphorbia esu[a) CL1ssification Performance Using Hypcrspcctral and 

Multispectral Sensors 
jessic.1 r Mitchell dnd Nemey r. Ginut 

28 Practical Challenges in Private Stewardship of Rangeland Ecmystem" Yellow Starthistle Control in 
Sierra Nevadan Foothills 

Clare E Asian, ;'vfatthetv B. HUfford, Reber:ca S. Epallchjll-Nicil, leflrey D. Port,j;lSfJ/J p, Sexton., 
and Timothy At lXiaring 

3g Catrle Grazing as a Biological Control for Broom Snakewced: Vegetation Response 
Michot'/ H, Ralpi}s and Jeffery E. Ranks 

44 Cool~Season Floodplain Meadow Re<;ponsci> to Shrub Encroachmeur in Alberta 
Edward W. Bnrk and Angela ,\1. Burkinsbau< 

53 Do Intmduccd Crasses Improve Forage Productiou on the ;:--';orthern Mixed Prairie? 
Walter D. Willms, Toby Entz, Ry;m Reck, and Xiymg Hao 

60 Mycorrhizal Hyphal Length as a Function of Plant Communiry Richness and Composition in 
Restored Northern TaUgrass Prairies (USA, 

Mar(u$ A. Bingham ,1nd Mario BlOndini 
68 Multispecies Allometric Models Predict Grass Biomass in Semidcserr Rangeland 

Aleta M. Nalus, A1itchei P. McClar,;;n. Steren R. Arcber, and Heatber L Throop 
73 Fragmentation Status of Tall~Tussock Grassland Relicts in [he Flooding Pampa, Argentina 

Lorena P. Herrera, Pedro Ldterra, Nestor O. Afaceira, Karina [), Zelaya, and Gust.:wo A. Martinez 
8.') Plant imcrspaccs Resulting From Contrasting Grazing Managemenr in ~orthern Mixed-Crass 

Prairie: Implications for Ecosystem Function 
Justm D. Derner and Ashley I. \Y/hitman 

89 Vegetation Responses to Pre~cribed Burning of Grazed Shortgrass Sreppe 
David}. Au!?u$tlnc! and Dame! C. MitchUM:; 

98 Post fire Succession in Big Sagebrush Steppe With Livestock Grazing 
JOl1dthan D. Ratc$, Edward C. Rhodes, Kirk W, Dat/ie$, and Robert Sharp 

Front Covcr Phowgraph; An ecotone between snrubland and grassla:1d states dne to varying resilience across a 
subTle soil boundary at [he Corralitos R.1.nch, southern New Mexico, USA. Photo bv Brandon Bestelrncyer. 

) , 

1 

") 



---

r--- ....... r:- .. " -1 


Volume 30 No. 6 	 Feature Articles 
December 

""........ """,""",. 

Februely. Apd. June. August. OcIOOe<. Decernbeo 

CQpynghl 2008 by Illfl SQc"" ty fOO' Range t.A a,",geme<11 

EDITOR.iN-CHIEF 

Ed L F,edrickson 
USDA-~ ~~Ra>lpe 

eo. 30003. IISC 3.J£J/ 
N_ ~ S:.I!.o u.w.'''''Y 

1M Crucu. 101M B8OO3·8003 


MANAGING E[)jTOR 

erica Goodoff 

9:!If3F_l_ 

~YA232f)4 

(_1747-1(;24 
£./o4n. egOo(IoIt.~.C<)(rt 

YOUTH EDITOR 
Kim McRevnolds 
~ 01 At"""" Coopetawoo bte "~ 
450S~A_ 

WiII:»o. ~ 85tS43, USA 

RANG-"" ELANDS STEERING COMMITTEE 
Ed Fredrickson - ChDIr 
David Bradlord 
Joel Brown 
Mark BruoSOll 
Keith Clement 
Jeremy Maeslas 
Ted Toombs 

RANGElANDS EDITORIAL BOARD 
Jerry Ba,ker. BoukJeI. C%nJdo - C"~" 
Jon Bales. Bums, O<egon 
James Brunne •. lAed#otd. Omg<:>n 
Jay Da~;!IOO. Fa//OIl. Ne'lltCht 
Jerry Dodd. LIIwk><!. OkI.honuI 
Deb Frasier. Benkelman, NebrasM 
MIchael Fr;s lnll, Bulle. Mon'"na 
Kimberly H.;rll. Bty.n, T8.>'lI5 
Bruo:e Hltllly. TPIl' /"I, rUIIs 
lynn Huntsing.tr, e CerrtfO. c..lilom.. 
Dustln Johnson. Bums, Oreg<:>n 
Kim McReyn<>!d ,., WII~, AZ 
John Mllcllell , Fon (;{)II,,!II. Coi<>fado 
Tom Monaco. Logan, Utah 
M.rilyn Samue~ Lenrgh Acres, F/oflda 
Ed Smith,U",den, NeVlJda 
Jim Thorpe, New/",It,. Nf/W Manco 

RANGELANDS (lSSN 0 1 11O·0~2 8) IS 11M! ,,/foe.! publrc:aoon 
0( lhe 5ocoely foI Range Managflm.:nl (SRM) and IS publIShed 
bImonlh ly "' Febn>ary. Apr,I, June, A"I'/U~t Ocll)be,. and 
D9cembet Pub"snmg $eJVlC(l8 Yfe P.fOy,dad b y AI1e<1 Pr",, ~ 
Pubhstnng s.crvocos. 8 10 fail 10th Sireel, LaWleoce, Kansas 
66044 SRM members 'fl'CCN'C Riloge.Jand5 lI8' beoef-l <>1 
membenlh.p- Ca/endar-y.-.a, subSCl"'plOOIl prOC8\l PM) $1 42.00
210_00 lor O'Illrluoon, Addrloonai surface chargee may apply 
10 ~~"be<.locatcd OUlsodo 01 ,1M! USA, The ooWoe .......""", 

0( Rangeland$ can be found 001...... a t v.'WW SITI'Ij<lUINIIs.orll
SI.Ibs<:;"'pliona. CM~ of addteu. and '~lI9St llof m.Ming 
18!llie8 &ho,lid ~ 5Cnl to Allen Pr9S11 A., <;OCI3.hoo MBNlgement . 
P O Box ' 085.l@w"",",,,.Kar\$as 66044. 

Edrlo"aI con~ should be add,essed to Ed 
Fr..dnckaon, U$DA-ARS. Jornada EJpo!O'llI!nIai Raf'l9l:!. 2995 
Knox Street, 80. 30003. MSC 3JER New M<oroco Siale 
Unrverft<iy, U$ Cruces, NM BB003·B003. p"gtI prooIs sI>o<JId 
be rotumod 10 11M! Manag,ng Ed·to" Er><:a Goodolf. 9~ 13 
btrlakb Lane, RIChmond. VA 23294 

PER!OOICAlS POSTAGE p.ald al Den_. Colorado. and 
addrloOnal QIf>ccs 

POSTMASTER Add,,,,,,, IIIIfVIce nIQue~:•.'·d 10 fW"!IelV>d~. PO 
Bo. 7065, Lawr 6l1Ct! . ~I 86044. 

PRINTED IN USA 

2 	 Chihuahua's Cattl e Industry and a Decade of Drought: 
Economical and Ecological Implications 
Carlos Ortega -Ochoa. Carlos Villalobos, Javier Martinez-Nevarez, 
Car/ton M. Britton, and Ronald E, Sosebee 

8 	 Cooperative Permittee Monitoring : The Sublette County, 
Wyoming Exper ience 
Eric Peterson 

13 	 Lupine-Induced Crooked Calf DiSease: The Last 20 YearS 
Stephen T, Lee, K,p E. Pan ter, Clrve C. Gay. James A Pfister, 
Michael H, Ra/phs, Dale R, Gardnel, Bryan L. Stege /meier, 
Erme S. Motleram, Damel Cook, KeVin D. Welch, Benedict T. 
Green, and T. Zane DaVIS 

19 	 Monitoring Heifer Grazing Distribution at the Valles Caldera 
National Preserve 
Andres F. Cibrls, Joshua A Miller, A. Manuel Encinias, Kenneth G. 
Boykin. and Brad F. Cooper 

24 Simplifying Ecolog ical Site Verification, Rangeland Health 
Assessments, and Monitoring 

Jeflrey E. Herrick, B. T. Beste/meyer. ilnd Keith Crossland 

View points 

27 	 When Are Native Species Inappropriate lor Conservation 
Plantings? 
Amy C. Gangull, DaVid M. Engle, Paul M. Mayer, and Samuel 0 
Fuhlendorf 

33 	 Sustainable Rangeland Management, Economic Growth, and a 
Cautious Role for the SRM 
Bnan Czech, Rod Heltschmldt, Joel Brown, and Ann Hrld 

pepartments 

38 Texas Section Photo Contest 

39 An interview with Lori Hidinger 
Susan R. McGuire 

42 	 Essays of a Peripheral Mind 
K, M. Havstad 

45 	 listening to the Land 

47 Book Reviews 

50 2008 Rangeland Cup 

52 Browsing the literature 

55 Highlights, Rangeland Ecology & Management, November 2008 

Index for 2008 available online at www.srmjournals.org. 

Front Cove l : Gralld champion photo, T ",as Sect,on Photo Conlest a wh ~ e· ta l led deer, 
Sl)(ln al Terry & Gayle S mtlh' s Ranch, north 01 Goidthwa,le ,n MillS County, Texas, Photo 
by Fo.-esl S. Smilh Olhel winning e-nl"6S appear on page 36. 

1 

http:www.srmjournals.org
mailto:085.l@w"",",,,.Kar\$as
http:Huntsing.tr


LRestoration Ecology~'101::,_:'" 1. 1'0'_''''"W'_bcr '''!l') 

THE JOURNAL OF THE SOCThTI FOR ECOLOGICAL RB.'ITORATION INrERNATIONAL 

Cover: A wct.fern hillY",,; m.mh'·~ Rutlm"l,!!ilmm{J liLJa/otis. rnil-,,,k an eXjl('nmtnW! ex.:!..s·-.I,," '" " Ca'i(YTla I4!d,;swr,(L U~;ng 
exc;(8I..1r;:~ (hat <'Im/w! ~mall-mammD.j jct~·~", O'h,,:1; "" aL (pil.)';€S H!<-l"7) ;h:mvr~hd\'" [hdl .>r1h,U-ffiilrnlii;\: (\)11;\1"1',<,1$ Gm il""..!,,! thl' 
rCoknhnn pi ttl<.' ;M;;",' Pl'wfO"i;;l ):nss N"",,dl;; pl'i,;"';'" pa;;~l~!1ds ':1'.11 ha\(' ::"y0:l'c' J,)m,n<ltet.i by e>:obc ,):muill 3r~~~i:!5-

-~ 

\ ", )
c.Cr'.-/, /'./' Contents 

\_~., 

EDTTORIAL 1 	 Looking for the Silver lining: Making the Most of Failure, 
R Hvbm 

TECHNICAL REPOKT 	 A Method for Evaluating Outcomes of Restorati(1O When No 
Reference Sites Exist, r S. 1j1'('Wcr and T Melir.d 

12 Regional and Ecotype Trait~ in Lotus wrrriculatus 1.., with 
Reference to Restoration Ecology, B. ?vi- Smj~)," ,\. Di;:L, !Z Oan,l:o"h._ 
L Wmdc:, ilr.d r ~1. fh):1.md 

24 	 Regenerating Topsoil Functionality in Four Drastically 
Disturbed Soil Types by CompfM>t Incorporationl M j Cwti.; 
and V P. Claa%t'n 

31 	 F.,cQphysiology of Species wHb Distind Leaf Morphologies; 
Effects of Plastic and Sbadedoth Tree Guards, n c (k\~l', 
K X. Ruthl(;:, 5_ Turner, D. p, Roku;h, ,Hid K_ \V Dixon 

42 	 Generating Quantitative Regional Plant Community 
Desl;:riptions for Restoration.. C P L"o", and R n kdcr 

51 	 Canopy Composition and Forest Structure Provide Restoration 
Targets for Low-Order Riparian Ecosystems, K D Rhen:hudt, 
M ~kKel1ney-Ea<;tt'rljng, M M. Brinson, I. Ma.,ina-Rt:bbo" R. E Bronk." 
n f Whighcm, D. 0'l3n!:.'Cll, ! r j·Utc, iUld 3. K. AITI'.~tn:)11g 

60 	 Diversity of Regenerating Planfs in Reforestations with 
Atancafii~ angllstifolia (Bertot) O. Kuntze of 12, 22, 3.5, ilnd 43 
Years of Age in Pilrana Slate, Brazil, C F. A_ Ibrhof,d, T, B",n,lr..,l, 
1\. L. c.w,1\t,,,,iro, dnc 1. 1\1. 1.1 Torczar: 

b8 	 Soil and Fertllizer Amendment~ and Edge Effects on the Floral 
Succession of Pulv~riz:ffi Fuel Ash~ !' ShdW 

7S 	 Rote of SoH Organisms in the Mainlenann~ of SpedcswRkh 
Seminatural Grasslands through Mowing. K_ l:uv-I"i:cCf'., j. r.hi<:.0!a. 
K !\h;~int'n, ,mJ ~l V",qb",rg 

M:) 	 GrasshoppeT Herbivory Affe('h Native Plant Diversity and 
Abundance in a Grassland Dominated by fhe Ex.otic Grass 
AgtOPlffOJl cr1statum, 0 H. Branson and CL A_ SW01"C 

http:fh):1.md


97 	 Rehabilitation of Stream Ecosystem Functions through 
the Reintroduction of Coarse Particulate Organic Matter, 
K T, A:dndgc, J, D. Brooke,~, and G G. Gmt 

107 	 Assessing Conservation Action for Substitution of Missing 
Dynamkii on Fo.rrner Military Training Areas in Central 
Europe, A fentsch; S. FriEcricli, T Skmldn W BeYSC;\wg, dnd 
W. Nr;,:ada: 

117 	 Forest Regeneration from Pasture in the Dry Tropics of 
Panama: Effects of Cattle, Exotic Grass, and Forested Ripada, 
H. P. GI~swm, R 'tV. GriqwIT, ,md M. S, Ashtnf1 

The Role of Soil Seed Banks in Natural Restoration of the 
Degraded Hunshandak Sandlands, Northern China, lVt Liu, 
G. Jiang, S. Yu, Y LL and G. Li 

Restoring Rainforest Fragment~ Survival of Mixed-Native 
Species Seedlings under Contrasting Site Conditions in the 
West'l!'ro Ghats, India, 1. R.:; RMnan, D. Mudappa. and V. Kapoor 

Sative Consumers and Seed Umitation Constrain the 
RestO'ration O'f a Native Perennial Grass in Exotic Habitats, 
r L Orruck, M. S, W,U<;,r, and O. J. Rt'ichman 

E-oi! 	 Pool Spacing, Channel Morphology, and the Restoration of 
TIdal Foresled Wetlands of the Columbia Rh'er, U.S.A., 
}t L Didt'ndl>rfer and Ll R f\.hmtgomery 

BOOK REVlHV 	 Wetlands of Mass Destrudion,. Author: R. L hid1'.'!'!, R<;,view<)(; 
K. R. Edw"r,j$ 



~OIL 
SCIENCE 
An Int<erdlsclplinary Approach to Soils R<tSearch 

FJlo.\1 THl: EOllOl<'~ U[<;K: Z007-Z:::'O~ l'Ll:~!CAno_" R['?(JRT 

Dr. R,'Utti L 'litlC I!1 

TNI' SOC!.'\l Pllfj))tTCT10r-. Of ~()j[ 

Et'(/·A1,;ri~ SwidIC'i" 

iNHlJLNCL or SOIL SfJLl~TION SM 1:'<ITY ON NlOlYBDFNCM AU50UPTI()"I In' SmL'i 

5,;1J/'l1c C,'Ir1IJf~r 

MIr-T1L'>.L\)1;Y A:.lU DblRHlL II! IN U! Cu, Nl, Cn. A"U I'll IN l'\[OSI)UfJ5-AMI:KfWl' SU)1 ~ 


I'ROM CbltLLt'l\ I'H()\I!KO.o (NE. SPAt,,) 

i}/.lIIud .H.JNdtill, :Helri,!.:1 . .\,f(llilt'f,,, Sill!!J I'il1<1, ami TfII{',lo Ca,JIJ·S,illlfll-'':: 


EHreT nF Ce'MM()N I(jN~ (l'l I'HOWHOIU;, SOJ{l'IION AKD L>\lJILIIY IN GaLLI\. AUI,,)L', 

'X'lm D1HT.!!fNT I'll 
Sll>ry :vI. Silt/n't'II, CII!LlIt'-' D. T,<ltii!M, i1Iul Kl'ill ;'v1. 1:-,~'ri~~c 

!~7rRf.rON Of Elf'C7rdC)\1 DO\;nIT L"'YEfi' BETWEFN 01'1'()~IfHY CHAH(;t P"lrrlCLt~ IN 

V"R'';WT-CHA''r;, SCoI!S _'\~ RF,AITD T:: SOU:'H:F. Ti! S.,\LT AJ)~OH!'Tl(l"l 

Su·?!!"" U, RVOi·KiJ,' XII <llldJi:t-Y:t 1..: 

VIS:bLL l"Lw~b.R,\R:"'D R!..I-lLCfANCr: 'SrECTRocorv FOR GHlW/<TlA_f MM'FT"IC OF SOl; 


Olth-"---'!C _'1;'.1 ILl< Jj 

Srll~itlr L.t"~'ft! 

C.,TU'ON :;;E(tlT~T:H~!()" Pr;;:KES~L~ !f\ T.lM!'LJ(AIE ~GIb Willi D,I+~:<!.u,c CU!:M:C".1. 


PI<fWUr-:tt:- """0 M"""A(;Io.'>I"-":1 Hh:iJRIEl. 


EhJ .'.r D'-411-1.'(/", Cafi'iu A. K;;r<:<'!,'n', ,,',,1 AU,Hhl.,k, D. J(.mi!l:JllJSI.< 


cH'l,," T ur ~>-;H .·'ND AIi~Fr-:Cf-'-Pilf;;r."':f or A~ J\U"""I%'''I[O FLLVtUr P."l D1THt"1J_"ll~" 

THT A~E,\ SOUle;K!; NrrniH"_ Tt} A CONTA-,\1!K-'I.TID D',MESI Ie \'(:>-.! L 

fU.,Wllic .\{. p(~w·1;W{'lkl;iw.)dm H. C"'I'f'. Cldli': G. &:Jk, "nd ];'h S. Dil:'J(f 

('5 



- ----- - -

eVester.!l 

. 'orth American ~aturalist 


z · 

CONTENTS 
Articles 
TIlt' lJ1nln)!;le.11 Mill c'nl,h (Ir tI,.- ~dn '\ it"la'i l~laIiJ. (·1UI..'1I\alit: .J!.;:'l' rnllll a IU' ~;lphi' ,,11~ 


1"tilt d l"lm\lst'l!I \ ..h·IW 11. FI,·(:hlll1.'f. JeAn·\ It j ••II"'m...·II. ami J;" 111" 1~·I'hlp 405 


rtl'd~ "f rnl..hnnal J(ra.'Jn~ I)n mdt'Jlb and rJl'tnn. III a t'''l~t!ll L:TU-,,1.lIld 


"'hurt-h-nnl fl'''l1_ III \\11,111"" (III IItll1llo1nl..' ,In-.lJlI 1'I.'1I'>"\I'nh In tilt· ",lJlltlwm HUlk) \ In\ln\unh 


Oplit1Ml II ml"'ratul'I:'" r"r !tn)\' til and upl't'r th~'nl1al tult nUll" c,fJu\t'nilt, nnrtll(,nl I. ,lth.",i,1c 


Ikprududltlll h~ JUIII' \lItL.t·r III ,I n:fu~,' puplll.1hon 'U'U' ,luI 'fI'l\\uinll; in;l 1..L.e it.lhlt.l! 


·''In.I'1 Ii\ 1'5 lIltll.,"I!.tr W-'IJL he t'1oil..k.-'IK.'t' 111";1 OolIll a5JX'I1 tkJIIl' III ('I'utr...1l t.JI 


\\.It, r Ir I ..wI I" I'nd,r.;.hotl 11OI'lwtrn VU("fT'U) grlJlJ.. /1I .11(1 ("""rl"ll' J.:ri.wa 


D"lnt."!!,,.....I"uot!.u,n' IUltI ~t1lt'tic pupu!.J.liun \Inllhln' Ilf \\",..J lliu'r ,,·ulpin. C/lIIIU 


"1,,1.1 ,t\,'ntifl<'ahnll 01 ,\1'1"11.1 !/IWI'l'II'Il.\il aJ1c.1\1lJfll~' fudjlll..'ll.V. it nK1J111Iol.lCll\U (·,a!U,ltl<lIi 

'11111111.1\1_ nu<lhnlht ..,h<JlI("I\t, -\ 5<.,,11. f~ltril"dC ()nmlk't".OlndJIlII \1 I.iud, 437 


\I;lulll'\\ D. Jullll'>l)ll ,mel C:hmtu \ 1 l lum 444 


II!I,' .UlII 1\'11 ~N.r. p"»,I.!>um Sh.mm J lIall !llId 1).lnlla 1~)mh.lld"lI:i 453 


dm!! Ln.- J. BllIm,lII. Erk J. \\".u~nl"r. I{nnm'~' ,.: \nult. ;1IIc1 Erin \<llllhL.,· 463 


ETk- J ni.ll"'olIl 475 


Dhlllhutimi ,11lt1 ,l.tll" (If til(" \t'!lf)\O.-Lu.,-'tl pod., t gnpll,'r III ....llIQ.' 

Ju Itn I) )I..n!llllli ,uK.! j,'", n { 1)10,11,' 483 


J' IlIuf"1" o.·\\'JCxI~. (;anN.\ n,,,,,, \.aI.'n,' D I ""L.ltls. ...".1 ....ut II I:: \I... L. 493 


'athAnC; S".n~'" J.,UII\. \1 I:ur.amIJdT IIt'IL.n"p 498 


1""1" tit. ~... m \. \I,'\,·r. I)Jllwl J Sdllll, \laul,,'\\ It (~mphdl. 


,Ill" ("\,rhtint' C "'u"1...a~ 508 


Notes 

Did "lid 'nu,d llul1<1I"Jlhi\1tl nllhe' dh,'rt iI..'U,ma. f)ill.\~).\//JJ"II\ II"n/lfl.•. 110m Sm,,,ru. \ll'\lt~1 


(:llrhtupht'r J- Dihhl,', c.."n-rt) I{. Smith. and Julu, \ IA'Ul",·E'I)III.,1 521 


GlI.hlrd ~h ..d (l)"r(l,w,,,w fTIII't/;(JllIIlIIl (·\p.UNO!l .U1t! rt'prcJCIUl"tiUII III Ill\' l"PIIOI'r (A,IUl'"oId,) 


S,·, T\Itiu III thl' "hilt··!aJletl antd"f"" gJ'lll.lTxI 'ifluirrd _\ "m_'~""""I>I.j/'~1 I. 'U-lIn~.' Ind1J.1l 


\('\\ tl'~tnJ,lIh"..al n ITII~ 1'( II, ~J \'IUIITci 7inlllaKlUnt IlIuL", .Ol-f III \\ ..... I<'nt \('\\ 


lliH'1" H"'1I1 ~,1I11 1 hnnt ~ alld \I,lrl< II I"ulkr 524 


Wdl \.111,) S.Ul H"'lThmlm'l Cotlllh. Caiif<.miol <- IMrie, J 11...,,,1. I. III 

.1111 It.Martl 0_ {:larL., Jr. 526 


\1,1.1':0 ~J\l1 \ \tl. uee f,'r II ,'),llrpation from the ZUlli \11111111..111' J"'"lll"I"'" IT.·\ 530 


http:Ind1J.1l
http:J.:ri.wa
http:lIltll.,"I!.tr
http:lJ1nln)!;le.11


ERRATUM 

It ha~ come to O\1r ;ittClItiuu dlat <In enOl' by L:lwrt\n~:e E, St(;,vt'ns and Tor1\) T. PolheTll'.,\s. 
oC(,lJI1::Kl in 110lwgraph "10. 4 of tbe JJoll<!gr'-{ph~ rin puge 4l of tIm artidc the iu:thor s!,;;ed 
of the \'V(;~rem ?>.'(wlh "'merfc(tt/ Sotamlf.,'- 1h· th,:t lh(> Itfen of the Grand r:<myoc ECQft'gion is 
enDr oceu~ed in the' drticle "Uiogreogra]1hy or "1;),3!1h kmz:' hut ,j-,e l1.}ITe,J ,nct It ]+4,1t";6 
o.qll..tk 4ljJ ~emia'1a<ltic Hf'terop!t:Ta in the bn:Z, 
GfHud Canyrffi Eeorcp;imL southwestem CSA

hl< 

,IICONTENTS , 
tl, 
t, 
t1 

Book Reviews 
tIIntrouu{'tin!l mC31Homiu fiinllifc hy jules E;;rnl< and la'! Tait ,. 

" 
Unnatw'lll Landscapes: Trflddng Invl1\hc Species "'y C",i>'i!ltU7; T{;!TilI . 

~, 

. H:1Wal'(! I). Clark. Ir. 537 " ,I 

,
El'l'uhlrn . 540 

,')40 

l 


	Journal Contents - February 6, 2009
	Coal Age - December 2008
	ENR
	January 5, 2009
	January 12, 2009
	January 19, 2009

	Earth Magazine - February 2009
	Environmental Impact Assessment Review - January 2009
	Geological Society of America Bulletin - Janauray/February 2009
	Geology - January 2009
	Governing - January 2009
	Government Executive - January 2009 
	GSA Today - January 2009
	International Journal of Coal Geology - January 7, 2009
	Journal of Explosives Engineering - January/February 2009
	Journal of Soil and Water Conservation - January/February 2009
	Journal of Wildlife Management - January 2009
	Mining Engineering - January 2009
	Native Plants Journal - Fall 2008
	Natural Resources & Environment - Winter 2009
	Pay Dirt Magazine 
	September 2008
	October 2008

	Plains Anthropologist - November 2008
	Rangeland Ecology & Management - January 2009
	Rangelands - December 2008
	Restoration Ecology - January 2009
	Soil Science - January 2009
	Western North American Naturalist - December 2008


