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In SALRM, 
We're Looking Forward to the 1990s 

Jn tht? Sd1ool of Agriculltl tt! and Land Resourct'S Man.tgemt;>nl <SALR.I\.·tl, we' r~ excited aooul the 1 CJij( Is tor 
. L numbt>1 of n:a..,ons. 

Th1o; year ·we expanded our horizons as we initiated an l'XLhange prugrdnl with I he Siberian Br,1nd1 of U1t! 
~ovif't Academ\- of Agrkullura I Scif'nccs lhe m,1jor agncultu rat r.:'!">earch tn.sti!"tl t1on of tht! Soviet L nion. J don't want 
to tl:'pt!clt what \'ou'll read on pagl:' 5. but f'm enthusi.a~tic about lhb program· s pult!utial. Working <..:onp!i'rahvely With 
'3ovietscienli:.t. Wt' can meet and solvt. many of thl•uniquenatural resourc~relat ~problems nf.lfchc and sub-arctic 
·egttl!ls. Ouqoinl ~' urk. Wll l hcncht allc•tizf'nsol cm:umpolar nations, as well ZtS Alaskans <tnd Suvit!t.., So m<mv .u-ea~ 
of joint resean..h ,1rc possible for 1-ooth Soviet" .md Alaskan.., to 'itudv. 

Just look at the divers1ty of topic!> alre<1dy addre~St>d by fawllv in 
the Sehoul nf Agricultwe and L md Resources Managemenl and the-
AgriculttJr.ll and Fore~ try E'xpenment ~tan on. In Lh.b i~"UcofAgroborealis 

alone, you ' !1 find ;1rl icles fromuur~cit>niL->ts tuuchmg on mdlly asp<Xts of 
northern htt!--irom d<Jg m11shing to natum I r~sour ... cs pu bhc communi-
C.1tion; joint planning pro~es.~,.;; to livt?!>tock diet ... and more 

ln .111 our re ... eard1 we t.rv to find practical solutions to potentiill 
p roblems before I he} becom~ problems. Two artide..;, showing lhi.s 
aspect of our work ME' D r William MitcheU's arbde on recm er1ng oil 
damaged lands illld Dr. Glenn Jud<Jy's report on lasl) ear's oil spill. Dr. 

f.itthell's findings will be invallldbl~ m the evenlnf an ml ~pill on land. 
Dr luday's prev1ous work m tlw Prince Williilm Sound .1rea, \\<·hile not 
originc1lly designed \'1-'ith ,m oil sptll iL mind, provide~ some valu.!hle 
information Lhnt mc1yheuseful m t>Valuating impilctsof Lhe Ex.l{Jtl \faldrz 

otl spill. l re returned to the area last SLimmer, after the ,;pill, to gather 
n E::w data. 

In lltl: ~hoollll Agnlulhm! and LanJ Resources Management, we include our ~tudents in. our d ifff'Ttmt 
studies. 1 et me call your ilttcnhon to lli:;t,,ry oj tin• Alaskmr Rl'i11dccr IlliiiL:-.tnf aud lis Problt'lll!> w1tlr Lmrd u .... , Ownr?t:o.lrrrJ 

w1d Murk"cfillg uy Gn:LchenK~rndton page22.. bach yLar SALR\1 student:. write dozensuf papers on the full ~·lmul 
oiloptL!'i m n;,lural resourcPS, loreslry, ;md «griculture. 1 hcse papen. reprcslnt corbiderablcefforl i.n h\1th tbe wrtting 
<1nd lhe resedrch rt'Cjtrired to meet the stdndards expected of uur o.; tudents. Beginnmg with Llus 1ssue oi.lgmborealis, 
we intend to publish unt' 0f the ~st .!>hldenl papen; submitted each year. The annual studf'nl paper is s-t·l,-cted by a 

faculty committet• from pa~~r:. nominated by individu.ll faculty nu.•mb€r~. Kt•mdt t~ a !Ienior in th~ x hlxll of 
Agrtcttllttr~ and Land R~ourcpc; \of;uMgemenl maJOring in l<1nd resource; m.1nagemcnt. 

1 he 1 ~Os are indeed going tube a chall~nging and fulfilling time, anJ ,.. c'rl! lookin~ fom ard to our rolt> in 
the new dewde. 

2 A~roborf'alio; 

Jame~ V. Drew 
Dean, ~hool of Agncll lture and Land Reso<w t':. Man.1.gement 
Dtrector, Agirulture and forestry E"perimcnt Slatton 
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AFES Notes 

s·, SAl R\11/ AH.S cmployt>es r~ei\'<'ri rvh•ntmiou~ ln-
ccnli\'e A wards and SL200dw ks lor uut~ l rmdmg work. 
l.tnicc Glenn Sue Englerth dl1d Peg Banks earned the 
recognition from th~ st,tff. Amtmf! the fac.ulty, Bob 
Weeden was tt.lmt>d the av~.tni wmner in lhe tt.•achin~ 
1 iassiJit.ttion Jay McKendrick m public sen ice; ,,nJ 
Merio1m Karlsson in reseilrch. 

l.untnhutOJ:; '" LES .1nd 'iAI R\tdouhled their ~jvin~ to 
the T.1n<1nil \alley Unil~:d Way f'l.md Drive uveT lasl 
vc.11 . ln ;-t)l, stafi i.l nci faculty cont!ibutt•d morL lhan 
~c; (;(X) It• the Inca I ch~1ritv The two units dumth.•d mort 
llt~ 112 percent of the~ goaL Anthony "Tony" Gas-
barro he<tded up lht• dri\ e in ll1e uml5. 

C..rJduo1te student Ramly Rogers' pJpt>r. An El~lllwiio/l t~l 
f:.li:\1/Ji/ily ft~1 Suk.i:,;tmn• llurllm,~ m ~'\'mugdl-51. f /~1<: 
Ni1tiot:al Parle. Ala<ka, was a( ~cptl'd lnr prl.:'o;enta ltun .1t 
thL We:slem Social Scit'nCL A~SLI1..,, tionA. m l<ll Conft:!r-
ence. 

Dr. Chien Lu Ping, t\'5SoUdlt= Proless01 of A,:;wnumr, 
""•lsinvtled hv !he Soil<Xic>nce [n..,titutt~,Academtc1 SmKa, 
to vi'iil C hin,\ trnm Seplt'mh£-r 2tl toOdoher 10, l4BY. Dr. 
Ptng vi<iikd ut.lny Chm~~e Sl'hola~ dnd loured lhe n: · 
searLh t.1nhtil>S m tn\Jr natiOJlill soil resean:h instilules 
.mel three uniyt>rstta.•s m Nanjing, >.i.m, Beijing, T !,1rbin, 
anJ ~hen~yang. Dr. Ping prt"<;(~nted sLmin.lrs u11 hi" 
Tl"Search in the genesis .md clas .. dicltion of AtiJi"<'ls,md 
Spodosoh., .lnd discu~~t..>d po~o;able cooper,llt\ e n.':'ICiln::h 
proj~ ts Dr. Pmg ho!. org;m in>d llw A Ia s k,1 & )j 1-C .t'o~ ril-
phy Workshop iJS a ::.ummcr coun;e and mtC'nm Lmu mg 
tor the pmf,--sswn<ll !>nil sdenb..'<ts 111 1\laskJ as well a!> 
from out..-ilde the .,tall:.'. Dr. Fr.mz De Coninck, from <•<'\1 
logic.,llnslilutc, lltli\'ersily f1f C.h~nt wa-. im rted as l 

j..,Ue~l JechlrPr at U1~ wurl-,.hop Dr. Pinh ha~ been t>ILcled 
tht> ruurnl.'ln hlr lhe J<)~Y-)9{.10 WL ... ttrn Rl'gtonul Coop· 
l' r,ltivt• Soil Cl1nfercnc~, .:~nd he is 1-.ns) coordinating the 
rnnleteJlt't' to be held in June I~J90 in F'ilirbanks. Cur 
r~ntlv. Dr Pm~ is wndung with his reseilr;;h i!ssodate in 
dld.r~cll'rizing ~m ls from interior Alaskd, .md in the 
orga11ic m.1tter and c.:~rbon con\ ersiun f,1ctors in subarc 
h; soils. Dr Jlin~ also \Vork~ wilh wil scienlisl5 fnm1 
LSDA ~oil Conservatiun Slt\ iCl' on th~ d.ti.,ifircln'"ll of 
perm.tfrost sot su1 A.Ll"k~. Dr. Pu~ has !>Non a~\Mckd" 
two year contr.1ct I rom 'sibt•ll i ( O<tl "di.J1t!, Inc , to stu~~ 
lhc soil-li!ndk rm relationship 111 Lbt.• Ho~anna I ltgmte 
v <tlley olH.'.I. 

0 , jcnifcr Huang McBeath rr.>cei\Cd .1 b'T,.ml from the 
USDA Ammal and Pl.mt He<dth Jn.,pcction SerYice's 
Pl;mt Pn.•te~tiOn il'ld QuJr.mtine prof.'T<tm to continu" 
ht>l .. n,rl, in plant pest survey ,.md delcclmn. In 1\up.ust, 

Dr. McAeclth il Hcndt d 1 he Th ird lnlt.•rn,1tinn.ll 
Tnchodcrma Workshop in llhac<t, ~ew York. 

Art hyDarlenc Masiak, laba.'¢ic;tilnl, wa ... f(',1tureJ in iln 
October sh O\\ 4 lVomt'll lVIII Nt."l'c r Kuc:w Gt.•r/ rrtdt• Stt /PI 

'8~1 at tht! l 1\f rint• 1\rts Galle-T"\ . 

Dr Leslie J. " Buzz" Klebesadel, profes~·r ementu ... , j., 
now., publt.~hl·d poet and publ..i:.lwr Titruuv,h Ius r•wn 
KilJerl.in Prt:s~ ht• releao..Pd Obst"rt'•lli'n'"'''l Tlrh ' r1 flrnt 
Mt OLD 1\l A '>lvl , ~~~~~ .;;LH1rdcwgl1 "a;;t: r11d B1rd nf the 
Boctlldtlt-k<>. Copit>s ul the hummnu-. publiut10n are 
:-vatldble lhmugh Kilderkin Pn-s,.,, P.O. Box"' I ', Palmer, 
A K 99t,.l c; . 

Tlw F,lirh;mk~ rn-th Slc~r Bnrot1~h School Dt.;trict prc-
Sf"llt(;•d Dr. Carle~ Kirts wilh 1 plaque and ~..omml'ndalion 
lor her Vt!a.ts ol sen IL"L:" on the Ji-.tri~..·t s Vuc.1tional 
Adv1sN)' Cnmmittl'C'. 

Dr. Meriam K.trl!>son ' 'as aw;1rdi:'d lht \ lt'X lauriL' 
Award b\' U1~0h1U Flonsts' Assot:in tion \ long wi In I he 
<I\\ arJ, lo..arls-.o.t receivro a$ I,OOO check iwnnnng hL·r as 
the au thor of th<' be!>t Tl'search p.1 pt>r publislwd J Lll inb 
1 9~ in eil11t:r HoriSt.it rzC•' liT the jvurrwl <1[ Arllt'rimll 

Soci•ly fl•r Hmliwltrm' Scicli t . K.ub~on wrnte lht! p:1pl'r, 
"Qtldntifying TempePhm~umtrolk'<i L~.ll l 1nto.ldUlg 
R.1fc.~ in 'Nellil' Whitt~· Ll"krl ily" whirh wa~puhh"'hC'\i 
in the lantJilry 19AA 1::.sue ul thl' /rmmal C'f 1/ro' Amatw11 
S.Yit'll! fer / /nrtrr u/luml ..., k'IICt: . 

G raJu.:tte studeHt Jonathan .Kamler h.td .1 pnrer ac-
cepted l()r prL~nlcthPII Jl th(' We:.tem SO('Ji.ll Suenc1~ 
A!>"OLiatinn prL,gram llis par~cr, b.1~E'd on rc-.l'arch <ts 
p.HI nf hb m,lslPr',. program is Sl..lt'IICt' I.111Ufscal'~ l'r~jcr· 

tilt<'·• A/on~ tilt' D,r /tolfl Hrg/·w.r!' ·1/nskil. 

Sophomurk;' Tim Hammnnd w un a $1.21ll\ r.cltol.trship 
.mJ i r.,l plac~ honor. 111 di\ (><;:say contl>.St "!X'I"'iOrt>d b y 
1 he Ndl.ion•d Rure~l W o.1ft>r '\sstiLJ.:ltion Hammond wrote 
on 1 he 'Legal Ao;peds ot \\'at('r Qu ... l.tty M<~nag(!ment. " 

!J1 the paper lw chronnlo~i< 31ly tract:d l~;g,1 1 develop-
ment~ m wil tNqualitytnwughnut lllf' UnitcJ .Stah ..... H~ 
primanly tlddre!'sed tt'til!m l ll'~isl.tliLIO .md o;tale lt!gi-.lil · 
tion v..-l11.: n stale law!> p!o\ldl·d modd ll'gislation. 

Dr. l'homas G.lllaght!T WclS c.l\\.a.rJed cl. three-w:u Kel-
logg N<1Liunal I t•ad('r,.Jli p fdlowship. I Ill• It IJnv..:..,hip 
pwviJ~::. ~~1.000and 25 pt"rcent rL ·t:.~~l time llH umpldc 
Llppru\ ed study. I lis .,llldV lopiL 1 uncPrll'> hm~ uniw·r-
:-.it' ni1tl1raJ n•o;.m rc~' program., nu~htl:lo!:'ttt·r-.erve \;,11lvc 
peopk .... As parl uf hts <;I udy, he .Ill\ bit umvt>rsl.lJL'S in 
I <l lin Am~rki'l, 1'\t.>W z~ 1.1nd, Austr.llia, C.LIIadrt, 'x:an-
Jinavi.1 and th~ USSR 



Cooperation in Agricultural Science between 
Siberia and Alaska 

\Vaync C. Thoma..., • 

I nilia l Stages: ln respond tng to .L U.S State 
DL'parllllent rl:'que~t for proposals in early 19H6, the 
University of Alaska F:~irbanks (UAf) Agricultural 

and FmesiTy E\perinwnt SL.lhon (AFE.S) i.nilia t(.o.d .1 

proo.>c;<; wluLh led lo .1 m.Jjort:!xchange progrc1m w ith lhe 
largl"'it ,mJ nw..,t impurtanl ilgriculluraJ r~$C.lr~horgani­

z.almn m the Sibtman regiun Df th~ Sovie t Union. AfHS 
originnlly pmposcJ a n exch,1ngc ot germpl,J:-im (seeds 
nnd plant matcrialsl .1nd infutn1<1tion on teL:hniqucs m 
a~ronomy, hurhatltur"' aud iarm managemt'nt wi th 
research institution:;. m the- Ruo;o;illn ReptJblic ~~-~dilliz­
ing in northern dgrkull tm~ 

No thin~ happened tor the 11ext l\\'CI yean. as tw 
.JS ~.auld be Jelermined .1t th~ time. In hind.s1ght, it 
.1ppe..u~ that idL•as from lh, .. AFES propus.1l wen~ consid-
NL>J in U.S. and Sovi.et neguliations on agrkultur,1l 

" Professor of economic~, Scllool of Agriculture and 
land Resourccc; Management, University of Alaska 
Fairbanks. 

e'lchangt>·•· 1ndLidt'ti in a prfltocul ~igm:d hy the Lwo 
countries was •m agn>l'ml'nt to exlhangc methods of 
~ouducting agnlllll1.1re oml cr1)r mt..ttiOll m northern 
la titude:.. Whrn the fm.t Rus<>I.lns' \'LSit O<"curr •d UHder 
this protocol, thur JtmPnry ,,lso includL J the l.J S. IA'-
parlmcntof A~riCllltme "(t.;SD \>Agricultural Research 
Sen.;cl! ln Bellwillc Maryland· North D.;~kuta Stelle 
University; and lhe l m\·crsity or Minnt!~ot.1 So while 
ollwr institutions were mvolvl."d i.I estal-lli<.lun~ t hts 
~x~...hartgc. Af+:S's propos.1l, Jl minimwn, helped lay the 
gwundwmk. 

Anoth~·r a ppruach :;;t 1Ttcd i.I 1 O.:tohPr 1 '11:17 ,..,. hen 
Dr DlmJid O'Duwd l'niver'>ilv ul Alask.l prLosidt>nl, n-~ 
,,~,veda teller t 1om LJr. Yurt ·\ No\'oSt>luv, \:ice preSI-
dent nt the Lenin All-Union •\c,ldt'my ot Agricultural 
Science, Sibenan Brandt (V 1\SKhNJL C,f-\), Inca led in 
Novosibirsk, L .S.S.R Novoselm asked il theuni\'\!rsity 
wt~s illlt'rested in cooperation m Agnculturd l sciPnce. He 
invited .1 uniwrsity repr~entilb\e to \J-.tt VASKh~l l . 

Sl:l flit furl herd l~cus~ions, 
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Beginnin~ in 1 9~, lhL two track a~-. prOilfh " ... 
undt•r way tow;ud !he ,.,mt <o.•opu.1tlo godl. It would 
i"Ct:nmforting to indk<lle that t'Yt'rything moved 'inlU<ltl,ly 
lwm tlti~ pnint, bullhat wa~ nt •t to be. Severa· probll:ms 
dcvdnped. 

Under the Stale Dt>partml!nt's. p rotoml, a dek·-
~i\ltun ot Kus-.l<~n -.cwntists tnlen.:stt·d in norttwm agti-
culhm• \\·J~ tn \ I'-ll the U.S. in Jul) or Au~usl 1988. Nu 
Jcll•galion "rrh·cd, howevt.:r, in 1\ugu~l wt~ learned lhL 
trip \\i\<; r('5(.]1l'<illl~d for Odohcr 19~8 Jlw. to0 Wo1~ 
po~lponed. \·"1\ih• this was guing on, AI·bS, througl. 
J }rPs1dent 0 '1 )nwd !> o ffiCE.' indK.JteJ it w1c:hed to ,,~,·n,•pt 
Nm·oM•kn '!> uvito1tit•n aud vblt VASKh'\ll t;Jl Se\•~.;;ra] 
Wt:ek!. of trial iullmvt..-d ~<; boU1 p.utst.."i I rst...J to ,l;l'l dL x 
Ct1mmumt.lrinn linkse;t.:sblic;h('d \and W<mdl'nt\h,lthmt·" 
II tl w ,, .. go in,; to happu1 ). Thl·n, things bt>gin to tall mt<l 
pw t'. 

VASKhNIL SU was pleased t& at lhl' 'isit wa 
going tn OIXllr and the Sovit•l team under the protocol 
am\'t.'<i in Nuvcmh,r 191:ifl. Senior administr,1tu of 
\'AS"-.hl\>ll <;j8, A~.,1dcmician V.I. Kirjushin,.md tnn<;f · 
tnr N ilhl • l 'il"lt.J..ho\td rcpn c;enled tlkSmieliJnw_ In 
mid \;ove "~·r 1 98~, 01"'. W.J)'TIP. Thoma!>, AFF.S; r1nd 
Donald lynch UAG pwfess.or uf ge·ographv, visited tlw 
S>\ iC'I l'nion fnr Af.FS. Lynt·h \'dS .sdedt•d fnr hi'> 
expl•rtJ !tC in Suvwt 6lO~Faph~ dnd tlul:'ncy m Ru,si,ln. 

l'lw IW(l-l r<lt.k .1 pproaLh c.ame ogeUter vt:ry 
mcely, rnure by h,l pp~.:nst.1nce than g1.)Ud pkrnnin~. when 
dis~ lJ<., ... JOllS~lOirtt:'\1 in F.Jirb.:mks nunnh Kirjushin'::, 
\ '"Lt-Wl'r • completed 10 da}S la ter in '\io\'tlsibirs ·. 
Tl,m,l).;h u,,hl' two mecltng" ~wictsand Ala.,k.msg.lint•cl 
:-orne mc;1ghtmto tht? reseru~.h <Jmi in~tntdional empha-
ses <•I I~P other. \ ASI hNIL SB ,:md UAP AfES con-
dudt'd t 1\'e-ycar ahrccment with JCI8Y as) l'M unc. 

Prcc;enl Accomplic;hments 

The dirt"t.liuns t.1 ken under the prese11L agrec-
nl!!lll arl' not ;'Ill ti1<1L dtff(!rent lhan tlHl'i~· prnp~1~d in 
19~. Fllllt an, ... WL'rt l mphasized in tlw ftr-ol yearnt the 
progr.lm 

.ln germplcl~m. lht.: purpose o f lhe hr-.t -.lJmmer 
w ,, s to ll"' II ed .mJ ~x• h,1 n ~e ~t..>Cd s uf gril ~s~ >s, cer~.1ls, and 
lcgunu,·-. nd.1pted to leigh latiR1dc. Four ~cien ti-.t~ \,·ere 
sei('<'IL·d wtlh burl.;rrmrnds in .1gronomy and p!.mt gL'-

nel:ics. ·wo AFTS sdentisl-., Drs WllliJm M ill" hell and 
...,ten hen Dllfillf-, \\ NC in Stbcri.t for t\.,·o Wl•ck.s in Au 11 -.t 
l C)f'\ll. Jlwir s,, id t.:ounh·rpa -.., Drs . .'\Jilwl,n A. Surm 
.l.lll \',1~sly S. Molofc.._,, o;,~r t h,·o \\ ecks lll Ah"-1..1 11 

latdttlyand •.trly .\uru .. l. ltul.ldlrtDorlsfrl.mllt>lrj int 
\"i its indtci1le that ,, subsl,mtial ammml llf gL'rmpl.1sm 
(wm gr,,,,cs, Cl•rcdb, ,,nd lc~ume!> h.1s "'~" C''ich.:mgt.>d 
.1nd will bt. t'\'illni! IL'<i m Lht• l'J<-JO summPr -.c;to.;l')n in both 
Al,1ska and ~theria. 

l n 1ppmg ~V'-'tl•ms mdude <:onservatiun l1ll .1gt, 
rcrlilizdliu,n, land l it 1 tng [( If a~riCll lUlL', dl\d Croppi11~ 

----------------~----, 

At llrm rcsuiiLII fanlrly11f 1r I 1/1111 lld1, Smnt'l sdmtisf.:; mrd 
1 ·dmtcium• u<>e IItts lttll/ lwm llS n llliltt'fllifll wmd ,tol ll1dr 
c;/tt'cp. It l'rL,•'ILir' 011 t _I file-cit 11tt' nl~ pro it'd;, 'II Jm "flO •• t. -cs 
altJ tmrr . 

sv~t~.·m computer modelinf',. fhr"'' Ah.,Lm scit•nti..;ts, 
D1 C...:Iroll ~.~ .. vi~ anJ Dr. h.ullC'., t r11ghl I rom AFES ;1nd 
\'l'r 111 ClX:hr.t Jrom tlw L L,Dt\'t;J\grit..:ulh.··,ll Research 
'lt!rvin , spent t•;lrly )1 1 ~ 111 " iberi.l . TI1cir ou tterptlrls. 
tn m the L,ihenan Rt.-st•.u h ln~tttutt! nt A .l .... lt• rarmmg 
o nd u~ oi Agmc hemica6. Drs. A natoly M., e:.ten~nko, 
.'\]eks.tndr I )uzhako\· .1nd Ivan N . c;h.:~rkov, ulml to 
Aldslo..a m htc- July. Suh .. lnntiul F rogn ; w,,.., t .... Je; 
rt·~ arch projects were idcn.lilit:d, d11t1 '>..Lhangl'':> org;m 
1zed, and joint public.ltic•ns planued. 

Tht- th1rd nrec1 sdet.lt•d fur stuJv w.1s t.•mnomi(. 
problems Llf nurtlU'm );rtt:ultural d('\·dopm nl. Tht..: 
lUili.l l objccl ivc'> were to oh"t!rH., td ~.hscu..,..., aptlul-
lllral Jevd opmcnl 111 both ....,,b 'n'l c111d !\lo ... ~ . Ont! 
economist from Siberi.l, Dr. Y. \. '\Jm''' t'l••v, ':. ~itt'd 
Alaska m lun(• ;~nd l'Af ., I h 1ma::. "'" t..>d Siberia in luly. 
Ctmmws, pr~.1blems \\ c observed; dbldllLL' k"' markct 
and triln-.port dtffit..:ultJt. m_ obvsous simil,1nt1e~. It w.:ts 
agrred 1 hal both pa rtl\-.c; \\ ould bt.•nt'fl t fmm mtormn ticm 
gc~im:J thnmgh tht! conhnuallon nf lhts joint coo~"~era­
tion 

Musk tl'< rl.~l'.uch i~ indudl under this <lgrce-
ment. DT. I a\ id Klein of UAF.., ,\Ia• k.s Coopc·r,lltH! 
\\ 1ldlife Resean.h Cnit is CI.X•pt•rr1 ·r~ \\ tlh U1t..: tn ... titutt.: 
of F'trenlL NL•r th ,\ , ric."l!ur,Ll Rc..,t n~·h Jl\ 1\:'orih.k, 
L'.:, .• "'.R. whichi.;a.s-.ou l lt.'<l\odth\:.\51\:tNII ...,H. Kldn 
vi-.i led the ~oriJ.,k rl');Jun for lhn e Wt '~" 11 Angu"l 
1 Y89 Snm<' tlf 111~ Sm iL'l nHI k ox ell sludiL'<I nn~nMlOO 
trom ·l•l aruma !~ nplur~·d and transplillll · 1 lsom 1\ ml­
\,lk lsl.md, Alask.1 u lll7;:;. T\\OS•1\tel ,...,,.nlbb \,Ill 
\ '1.-..lt Al.bka. i'l JQ'ltl .:h p.:~rt ,.f tht> joint ,.tw..ltf s pi nncd 
\\, ich '' tll addre~s thl m<In)' fac •tl>d a•.pt '" ol mu-.kox 
l'(."')Cigy. 

UA} Chann~ll(•r P.1tri k J. O ' Rourke .1nd Dr . 
Nm·u~dov exd1angl'<i adminic;tr lt\ <' vi-.it.., hst sum-
mer. Nm·oselo\ repr~o....enkd Pd1 Gu 1 h.Jro\ . J'rL>siden~ 
ol VA"KhNJLc.;B,\hu\,·a~il l. Dr. lgor~. l'1 "Pl...:\ ' , chief, 
Jh·ic;ion of inlt!matic,ncll t:CX.1per,1tion in sctem:e :md tech · 
noloe;v o f \ ASKhNIL SB, Jl'~lllOO NowJs lnv ir b ti ng 
..:\l.JS~, .n ('.ulv jww O'Romke ilnd Dr. lamt·'- \ [) "\\ . 
i\fES dtred(l;, were in Sibt..>ri.t in ,.,1rly lui}'. \)r t lr ly P 



191>9, Goncharov and O'Rourke signed il joinl resolution 
.:~t a reception in the American Embassy in \.foS<:llW l"e{_-

ugnizing the agret•mt>nt btc>hvccn V ASKhNTL ~"B and 
UAF .1nd suppurting its continua..nce This signing was 
in lhl! pre;en~.:~ of Dr. Al~ksamgr N . Kashtilnov, vic~: 
president ot V ASKhNJL (nation.11 office in 1\:(us~..ow), 
anJ Americiln Amb,l'lSador j.1ck F. MaUnck. 

Future Directions 

In the futmc, ,u:bvtlles already mitiatt•d ,,,1J 
continue. Among topics to be addl-.d in ·1 940 and beyond 
are: 
a. Ccm1plasm: exchange plant materials including 

small fmil5 and vegd~bl~; 
b Cropping 'iv-;tems: research in soil microbiology 

and we(>d conlrui: 
". El..lmunuc.· wurkshopon the,lgri..:ultural economiCS 

of competirior ;md the mJrket.i.ng syslem; 
d Horticulture and Pulall,es: cultural pr;wtice:. and 

new v,uielie::.; 
e. Student Exchange: one> gradu,,te ~tud~l l rom 

c;ALRM tor thret- months at VASKhN[L and vic~: 
\'CT~l; 

f. f-anner Exchan~e: tnVC'sti~ntion of tclmtlllH practict-~ 
and applil'd researd1 <md e.xl~uston aciJ\ ihi'S; ;md 

g Reindet~r: br~...-ecling inlonnJ.non ;:md dioc;e.1!¥' 
prevl'nlion (no N:'indeer work is planned for IY9l)). 

Concludmg Remarks 

A subst,mliat amnunt of humcm r~suurces arc 
being invcc;tPd mto thit- woperaUve a greeml nl. 

b 1t worlh LhL d orr' 
Tht!re all:' n<1 c rtaintic~. buL Lhc; exdMnge has 

started \Vl th good will by bolh partie:-. :'\s "hould be 
C'Xpe<:ted, th~re are d tllerC"nt Pmpha~-. m the saen'-e. m 
bolh Siberi,, and Alaska \'ct eadt can learn lmm the 
other. f-armers and Lhe greater community ~hould also 
gai n from Lhe exchangP. ll is app.-m:mt thai East-West re-
lations are improving urh.l scit:mlbb, as wdl a5 otht'r:-., 
can wrtmnlv contribute. An ohvious point is lo get 
people logdh~r with <>imilar mte~t.s and lett hem lTadc 
i nfonn<ttion, ti.1 leum, LoJ.isagn.'L, lov."lite papC'T" jointly, 
will lead tt' <1 bt:!ller society on both ~ide; of lite Bering 
~.1. As artilici.1l l:loundarit:~ art> being remm•1 d thic; "l 

\·er) exciting timt> to~ involvoo in such an cx~h.1nge. ~ 

International Cooperation in Cropping Systems 
Research between Alaska and Siberia 

The lOllf eriltivf' stud. it!" m·t.!mll pL:tn devdoped by 
tJu! A&Jkultunl and Fore.:;tTy hperim~nl Station 
(AFES) and the 1 c..<flm Ali-Umun Acad~my of Ag-

riettlh lrill Scu;?J"1te l V ASKhNTL) dC'mon'itTdle..'- U"ld l ..1gr1 
L'ullural sdcnltsi.S m Al.t'iktt ,md Si~nn ..,hare common 
~oals for :~dclmg tL) suenl1J 1c knl1Wloogl•, d t:>velopmg 
food-pruductmn potentials, fostering focx.l security, di · 
versi.fymg and stTengthenmg ret;auna I econom1e~ .• 1 nd 
developmg plilnt matt!nals tor Jood, mnsenation, .1nd 
amenity rurposes. Two o f lh C" SClVJet !>Ctenhsts, J\. . l. 
Km:ht~\ nikov and A l. Yu7h<tkov, expressed this com-
monality in a J"{'C{'nt technical paper when they vvrote: 

"A tin. PL'I'ulalwn tiP! planrl Earth Wltlilttwuslu 
Sl'fl71'-> th,; impoJla11! t~.,llL uf /ttiW fO Sllfisfy lilt.' rt' 
l]tlirmrents Jinfo • f 1111d •'l',~elalin:rmd llnimal pru.d­
uc.ls .niSt:i T/115 p1Cl/llt:m i!i t.':>f'Lcilllf.'l m 11ft· iuumh·r­
!IPII'''Iltt'll lt''>:llllf'J {)( t{((• Nnrflr, wlwrl' wn;t:-~alt: 
dL:ovt'inpmrrtl of nattrml n·-.mtrce<> 51tt lr •I" or! \:11", 
orcs, mrd t mrl't r lulb l1.·gw1 •it it nmccnlmfl'd dfnrt. 

• Associate Profe~t~>orof Resource Management, School 
of AgncuJture and tand Resources Management, 
Universttv of Alaska l-airbanks. 

... liiiiiExdJ u•lrilr n·gi,m~ nf tlrt c;oltid Nlll th O• rupy 
r/estrly 11.4 millin11 km~ l•·q~Ull f•) 4.1 millwn SlJUan• 
milt'S vr 1 mrd 7 /·l fimL'!' lite f 11/irr Unilr·d Slrllc·;], 
rvugltly !wlf o.f flte l'lllir• 11at11m" ltHilttrtl, lllt'tf 
m::cowrl f''l ~~~~ty 0.8 T't'r£t'lll Of fpf,ll agrimltuml pr -
iuctum " 

Ala<>kl, accounlm~ for ''n~~->ixlh of ,he llniloo St.11cs' 
land mass, prodw.cs only fiv~ per(cnt ot I he ltw..>J 'lllt-

sumed by 11:!-. pupulahon, the smalll'!-;t populabun uf the 
50 state~ (45ll,00(l peop!P m 19881 

ll1e coC1pC'rilhvc rest•<~ rch plan is \'cry general. 
F t.>scarch ne~...>d:-. m subarcbc areas, on the other h11nd. <tre 
quite specific Paramount an those topics related to 
sm..UJ-grain C"ropping systen:b A \<,orking prop-am 
agreement uulhnt:J SIX points of joint studv 
1. In ~e~hgatt' the rult! uf rniu·uurgaru:c;m-. in -;oils on tht' 

ptOCl.'S5~!-> of rninc.rahz.<ltil..ln .:md ~>r~pntt m.:~ h:tri<~ls 

t1SJ.11g ~oils from 'lil->eri.t anJ Alaska. L1bl1r,1tn[1 
~llidil'S wiiiiJt.' wnJucteJ itt ~theria ilOU A l.1ska. 

2. lnve-.tlgatelhedfL'\.ltll fertiUz•·rniiTngen (1\. l ~mn.:es 
and pL.1eement on hilrlc:· yield:-. and !>Ub::.equcnt 
cconomtc return!;, and \'\'ithm lhi.:; <>lud y, investigate 
1\: cunn~rstuu in crop::; .md soil!' using 1~ · 
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Develop :1 jo int public.:~tion conc;t>minJ; deLtring 
m~thocb t.peciticallv and other cropping system 
researcll in ~enet.il, in Stheria .1nd anterior Alil ... k.1. 

l C ondud nodeli.ng ~t-ud te~ using J,ltil t rom Ab~ka 
l'oncenli.ng • hmtlle, <.oil moi~hue, ::tthl krtih.zer 
anlllunt.;. 

5. Im 61ig.1 c \""OJl!ien .1tinn l • .!lage .,}'!'t<'ms m Stbt•ria 
r1nd inlerku Alaskcl, mduding shallnw and deep 
t:iii.Jgc. Cfllp rt!:'1du~>s, and methods of fcrtilizE>r 
pla.-emt•nt. 

h. Ex~.:hange data and computer sothvnre which t.Jn b~? 

uc;;cd m StberiJ and Ala~k.1 and investi~,1k rtol.ated 
opporlunitle:. for l'Xchange. 

ltt:rn lhrcc in lhc \-\'llrkint-i pru~'Tilm ic. .llready 
under way. Thl AFFS scienlJ!;IS pt"'\ iJed hvo rubltca-
tiom. nmcerning land clearing m mt£•not A.la:;J...., to lht 
V.\SKhNJI -;ci~nhsl.s. The Snvwl scit•ntisls preparf'd ,, 
draH rl<.lLUmf'nl \o\ h.i.Lh a-. n'n•ived Ill September llJtW. 
A joint paper wtll hl' pr~l a red in Alnska for puhltrut ion 
in intem,ltionaiJournals. Th~ pc~~r 'Nill pronde com· 
pari~Jn!-uflan.J deanng tt><:hniques in Stberi<l and Alask.1, 
[){ljn l ing out c..hffer<>ncl'S anJ ::.tmil.1nties and .lddrc."::sin~ 
pmhlem~ commnn in huth nations. 

Dunng the sununer of 11AO work \'rill hf'~ill on 
item tivc using .m imgoing stlld,Y un conse n J.lmn tilL1g.:· 
an.J rnanJgcmenl uf ~.-rup r~c;;iduc~ ~n b.lflt..•y produLtiOt 
.tt Lhl AlT:S 0 .. 11.~ Jundum n.>seorch .,ill~ . Diffen·nt mt>Lh-
uds of fl.'rlili.Ler plilcrment a.1d dt"t'P hlLigc t~-hni\lUe-, 
will be incorpur. tteJ m I hi'> rt!sea.rt..h dcc;ign A c.;imtlar 
~hldV ''ill llL•gtr in Stberi.J north ol l..<J ke Bavkal In 
Aginsk·Bury.tt. The area b oc,atcd at a ]ower btitude 

lhan Delta junction, but thl·l'k' al1on b h1hhu <•&11(10 t('{'l 
\l!r!>us liNlO let.>l ,11 lhl ArES ro•..,earc..h o.;ite) thll'> i:he 
dinMt~ ore simiwr. I he s1 lt luJm soils are l>limih- to 
Deltil 1 undwn. 'J Ius is L1 critic<1l faclor in research wn 
c~rnmgrnnsei• ahon hl .. lge.md crnpman,tgement praL.-
tJCe~. 

TI1e overall r~:.~an:b ,,grel!mt.'nt and ~ht- more 
ddinitiv..• v.·orking pl1n represent mlll='slone. in a~o;1 iLu1-
lural re::.e.trch in U1e United St..tle~. J h~=: AfFS u t ht:' 
Unh·~rsitv of 1\laska f.lirb<~nko.; b Llu· tir-;t t \penmt•nt 
st.ttion 'vitlun the land f,f mtschOL1 -.ystem to pilrt ICip<tte 
in L\.lOpL'r,ltivc re.-;edl'ch " ' 1lh '>Llt!ntl'• ·c; {rom Stbt!fiil. 

Most 1mpt1rt" h. hnwt·\·cr, ts the l.1ct thdl these 
agrt•enwnl<:; do nut JU<il - •II lor an C'Xcha11~e nt rec;l :-.rch 
tllldmgs. l{.1th•'r, they ,Jrl! agre€rnents tor co(lperativc, 
joint rt>se<1rd1 to ~ rundncted simult.:tm·ously ~' ith 
Lnilf;'\1 States "ucntis l.s .:11 d thPir cuduih Sl'iected 
counterp.1rts in Stberi~ Last .luJv, <1 visilill.._. Siberian 
sck>nl i~t said: 

"It will i•t• u.fgl~lf int~_·nsllv talULJtmurN:iculist~ 
1/11 ougir,ml tfl<;' su~rmu•t . If we il't'rt. !CI rt't't'li 't' {! till/ 

_1/(IU i11{01 1/u.ti•HI almul wllat grvrt'~ /1t'SI in Altl'·ka. 
mul •Ct v•c-1 t lu Jdl 1/P'I a/lorrl wlwt ;.!T(l-t , l't ~1 111 

Sih·t h1 . !hill {{1(111/d /•,· tilt gr. nlr·~t,lf '- ltn .. . ' 

Member-. of lllL AFES cr .. pping ... ysterru; t.·am were DL 
Carol E. Lt•wLS a .. -.o, Llh.• prolt:>S~ur of rt>~nur.::e lllill o.~ge­
mcnt; Dr Chari,<;~·. Km).;ht, i'l~"i"tant protc~o;orof agron-
omy; and\ erl.m L C nchra..n, USl')A soilsoenltst. On the 
VASKhN II team"' ere A Ncsterenku, ('011"1-?f\ a lion hli · 
llHC' sp t:LMlist; '\. I. Yuzhoktn, .;oil ::-ci~ntist and A. 
Shc:trkov, sml fertility spcciali-.L. ..J 

Musk Oxen Exchange Offers 
Researchers New Opportu11ities 

Dilvid R. klein • 

Dunng my lui) 11-Augu"t 18 vis1L to the Sm'icl 
Uninn I visited Nori1sk o:1nd lhe Uikada Riwr 
Mus-k l)x Reserve. Kls.imllv Ute\ isit .Jllowcd ~n~ 

lo meel Sovi~t scientists working ·wilh musk oxen, .1~ 

\-veil as lhose workjng vvith other non hem r1mm;1b .md 
\ C'get:.-ll:inn ol the north. 

From both t1ir and gn)und ubs<-n. atiun.s l gained 
f.Hnih.lritv w1th the s~,fic vegetaUun.md h.1h1tat char-
lCit?ltstiLs selli'\-t<'d ,1nd u~d by musk o ,~;n. J his in· 
eluded <'b~vmg musk ox fmaging bt•ha\rior, plant sc· 
Jectlvity and adi.vity p<~ttr-rns. '"''hile in the field we 
g.=~ I ht>rl;d .1 numbl r ol '>clmpll.:'s inchtcfmg reterence 
!:-amplt.'S ot plant sp~ciC"i not common in tht' Alaskan 
tundra 1 hi~ en.1blcs us to make mkrohistologic;:~l dl•lcr· 

,. Professor of Wildlife Management, Alaska 
Cooperative Wildlife Research Unit, Lniven.ity of 
Awska fairbanks. 

minaliun.-. uf phnt specil~ in the fet.'"€5 ~·f muc;;k ''xen at\d. 
nther h e rim. ~~nos th<~t Wt! collected 'r·vhile m lhe Snvit'l" 
.Umun. 

It w,1.; nt pcu ti~L hr inlert.>st lt) me tn vi~1t arL'e:\s 
nt>.-tr the NLlriJ..,J,. indu .. trial cnrnph x and to hrsth~nd 
as~-. the damage c.mst>d bv atr pl)]]uhnn The proce-
dml's anJ findings o{ o.,pc~.tiH:: lu hen response."> tO hl'avy 
metal<; and .._,thel pol uhon "'1!1 beusetul in makingwm-
panson~ wtth area~ m Ala~kil and otheJ p.tris of Nurlh 
Amenca lhJ.t mily b t> impaLt<..'<i by p:>ll utiLm. 

We plan ned 1 visit to \lask.l b} Sm·iC'I scienli!-.ts 
in 1ll90. ln udditicm '"' c .t~weJ on coll,,h,,r.ltlon dUd lo 
immediately be~in mmpilaliLln uf exi..,tmg d.llu fmm 
Alaska, Greenl;md, anJ the USSR l ' l om..,k ox colog\ . 
hom I his dUd other ' ' ork Wt! will Jllintly ctulhor manu 
~LTipts for pubUt.llton in both Rus~ian .md En~hsl l.1n· 
guage joumillc; . .J 



Germplasm Exchange Program 
William W. Mitchell • and Stt!VL M. Dofing •· 

T wn Sov1et scientists, Prnfe:<.~or \L .\. Suun and 
Profe~sor V.S MoloteeY,::.pcnlJulv 20to '\ugu,.t2, 
1 ~IN in Alask.1, ;md we VIStted Russia from Au-

gusl6 to 19 SfX•nding August 8 to 18 in :.iberu~. \IVhile in 
Siherio1 we obtained genetic materiab of gr.lSSf'S, leg-
umes, and cerPals. llwse induded both varieties 01 
l.ullivars devdopcc.l at lheir 5Jberian research !>talions 
and field l"olll•clmns lrom n<~ live ilnd ddvenlive pl<mt 
rommurutje::. We tnnrf'lffi c,l'it~rly lrom 'iovo<;ibirsk to 
1\:azaruvo nn our ·olle(.t:ion liip, cuverin~ t lint>M dis-
lance ot .-tbout IiilO miles (800 km) ,,t liltitude:; of about 55' 
to s.~· N, thi:!ll rdurncd tu Novosibirsk. The tnp crossed 
some of the most productive agnLLJltural land in Si~rio:l. 

The rl'"gion's vegetation cons1stc; of \\ oodlands 
interspersed with open gmsslands cdl.led WOCidbnd 
~teppes. The" ood l;mdsaredominated hy birch, poplM 
J.lld at higher <>levcltion!>, pines and ~pruce. Some of th<> 
nahtral gra~slanJs are ~;raze...i c1 nd h..tyed but mo"it arc 
culb.vakd lu grow for.1ge and -.egetablc nops on Lhe 
lat ge st.11 ~: .1nd LOllectn e f.1nns. J'hc vi..lLlgl'fl> use some 
,,f the gra~lands, milinlv :dun""' the f1·inges uf ridJs und 
woudland5, to ITLlintain l11l it tlW11 hve:.tuck There 
:1ppear.., tn be Vt!ry little gras:-l.md tht~ L J.S nol subject to 
use. 

The heavy use e.xperiem.ed bv lh~'St' grn~~ldntb 
adds another damcnsion lo the potential of the ~ass~ 
occurring thert!. Nalive grassc:s th.:~t fn~quenll his a rei! nf 
Siberia include orchardgras.s, meadow fC"Sn1e, hmothy. 
~month brom~a.ss, Kentucky blue~ass, tuftL>d hair-
grass, L!Uackgmss. redtop bent~rass, rL'\'d can.lrygrass, 
and tall ft""CUL;. \1osl ut these an· not nalive Lo Alaska. 
fheoccunenu~of such speciL>sas on:hard gr.,.._._, meadow 
fescue, <md n .. >d top b~ntgras& attests to a warmer, lon~cr 
gnw..-ing ~il!>tln Utan we ,,XlJL'rience in S<lulhr('ntmlt'r 
inl~rior Ala!>ka. Tri.liS \\lith \ clrietll'S of these lhrec 
~pec.h.:!i h<~v<> o.;hmvn lhem instliiUit'Titl) wUtlerhard} for 
Alask.ln lJ.St!. Hm-vev~~r, gPnebc mdlerJills th.tt have 
d~:veloped under tht->Siben.mcond1l ions may be ecol ypi· 
tally ditfcrcnt <~nd capable of ('ndunng Ald!>kan condi-
tions. 

Some species cullecled there 11re nf parlteul.w 
interest. Manchar is Lhe brtlmt.•grass v.uiety most cum-
manly .1:.ed in Alaska tod.1y. Although developed at 
Washington Stall Universi ly, its origin trclCes to Man-
churia, Chit1.1 M,lndmri<l i..,- south of thf' Sihf"rian arl.:!a 

* Professor of Agronomy, AgricuJtural and f·oreslry 
Experiment Station, University of Alaska fairbank<;. 

•• Assistant Professor of Agronomy, Agricultural and 
Forestry E:xperiment Station, Schoo] of Agrirulture 
and land Resources Management, Universily of 
A Iaska hirbanks. 

we visited, thus the Sib~ri.an material m.J\ be hardier 
... llx-k ~~~d t:a.narvwass h;~s shu\\D lugh pnxiudive 
potential u <\laskn, b1 I it i.; not used lwcause of the 
m<~tginill h,,rdine!---~ of U1L Minn<'sot,l-denveJ maleri<ll 
110"1-\' ('Ommeraally cWCHiilbJe. J hi.! more llUrthern nngin 
for UK ~thenan materi tl provoke~ inl<'r "!St. AbL\ tht> 
bta.zmg (•x:penen~.e endt.red by the nat..ivt Kentucky 
blue-grao.:;s popul.tl.Ions m ~ihcri.1 enwurdgt!s speculiltion 
on their potential. 

Spring barley isoneofthemost importantgmut 
crops grm~ .. n in tht> area we visited 'ieh.b appcarL'd to 
h" high, despite lower !han i3\erage seasonalrainfilll 
Approximately h.1lf of the barley entries WP o~rn~J in 
fidd trir1ls. were two-row Lypes. -n,c occurrence uf late-
spring fr~,slo.;creales a need filrcultivars wtth rl high il'vel 
of t·old luler.m•e. A few uf the Wldl'!v grrm n barlev 
culti '<lf" art! .tctually lacultativc type~; tht>~ exhibit a 
spnng-growth pattern when pl.mt~d in the boprmg .md a 
vVmter-type grm-... th p.1ttem \<\hen r Janll-'fl in thL fall. 
Resist;mcc to drou~ht and lodging .lppt!ared to be tlw 
most important breeding obJe<'ti\'Cl>. Of partkula.r mler-
est lo Alask.iln harley production b 1 he <.Wh\ ar Kedr, 
which wa::. purported to pos-.cs~ t.1 synchronnus ti llering 
l har.K li:!rlslit:. lf prcst>nt this trail could r~.·du~.:e on>limi-
nate Jate-maturin~ Hllers \'> hich rll Lw i1,u-vest and re-
duc{· grain '-Iuality in shor ~.1son em•rrotml~nts SIIC:h. a!.' 
Al.l"l.....t 

Spnng wheill LS a&l ' lensively grm'>J m this 
area The lnnger grown g Sl·ason .l!ld 1\ a~uwr tl•mpem-
lure~ comparf'd to A.hls"-:1 allm\'l'd pwdudion of hlgh-
)1t>lding, rnedmm-mahmly cultiv.H'<>. Nu elfort was m 
place lo devl'"IOp \"VJnter I'-' heal fur tJu<; olTC,'l, d:-> Lhe high 
level ofwinterslrl"!>S wm1kl m.1ke its produclmn unn·b-
ahlc. Hm .... ·ever, thic; area would app('ar to otfer an 
e.xLeUcnt source o f gcrmplasm for winter rye Jevdop-
ment. 

Many nf the J-1t'rennial and annuJI fomge Ieg-
umt>sgroll\on in Alaska J re also fn~md in Siberia. A strong 
re<;t>iln:b t!ffort is dtJvolro h1 the de\elopmcnl of alfalfd 
... tr.lill!i resulting frnm lhe hvbndization nf convi:!nlional 
purpll! flow'l.'fl.'li alfalfa >Vllh lht> Y"llnw-flower<>d falr<~tu 
nr Siberidn a! fall,l. u lti\ dJ':-> h.lvc D('l'n developed 
which r~ppl'ar to~ productive .md pO..,!>e>s a tugh l~vel 
ot vvinterhardmes~. 

TI1e variet:il.."" anJ tll'ld ('OIIl-ctlnn."- of grasses 
obtained from Stbcria \nU b~:> placed tn trial along \'\'ith 
variQtics currently in nse in t\l.t"lw dtld known tn be 
adaptt>d to Alask."l conditions A compilrison of the 
performance of these two sets of gras..o;es sh<,uJd give U6 

some indicationuflhe polenlial ot this Siberian region to 
gc•n~?ratc 111lltt'llals suilf'd to :\lnska. r:J 
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A Preliminary Look at Effects 
of the Exxon Valdez Oil Spill 

on Green Island Research Natural Area 
C.lenn r . Juday" ilnd Nora R fo'il~?r ... 

I n t h~;. early moming hour; of Mart.h 24, 1989, tl1e 
. '>tlpertanker r.x:nm Vnlda, full loaded with more 

than '10 nufuon gallons of cntde('il, Stl a courst~ nut-
:;;idc lhc Lanker J,mes of Prmcl' William S(lund ll1 a\ l•id 
~nmf2 icc in lt e '"'ater. Afte1 dl!.:lring some ~.ColttC'rOO, 
Stltdll icebt>rg l> lhesltip "huuhl ha\'e m uved hiKk mtu the 
:-.outhbuund lilm. IL didn t. 

The-.h1p'~ en''', ~aliLing their navi~dtit'n l~rror, 
atlemptPd a last-minute cotu:.t! lOrTf"Chon. But the 
mormou.." mmmnttrm of the tanker's [ull load c<1rried Jt 
directly onto Hhgh Reef, d shallow subme1g!.>d c;hcll oi 
h.ud rock. A hug(' gash ripped the Lanker's hull, re 
leasing nc.uly 11 million gallon!> of o il. For twu 
days following Lhe spill th.: Fr:ro11 vtlhlc:. .md 
smaller tankers th.1 t were wlloadmg thE' remain-
ing .:argo !Jy in.., lot.ali.:wJ ~lud~~, of lht(:k !Jlack 
~·mde uti Slm,:ly, th{' oil 
containment and de.1n· 
up ~Hurt bl'gan arrud!':>t 
unusuallv Clllm Wl'illher. 
Rut on March 27 a o.;trnn!; 
h tgh rrf'SSU re <..entt' r 
mo\ ~ .1cross 1 he arc uf 
th1 Chugad1 Mountains 
th,l t slteltcrs m;.lTitimc 
Pnn('€' Willivm Sound 
from int~rior \Iaska. 
'.trong JHlrt lw.lSlcrlv 
w ind s pushed down 
fwm lhemnuntainson to 
thl ,.,·att>r's surf.H.:c ;md 

. ... 

UIUo Groen lsland 

sta rted the oil on a wLlJ wind-wlupped ndc wettt acro~;s 
the c;mrnd undt-r lmght "unny -.kt~s 

The pn.'ttinc Jsland bea~ hes ol western and 
soulhw~;":-.km Priute William ~und stnod m the p.llhof 
tht: mi. W1thin !wo days they hi1C1 received a vent large 
Jose ot relati\'cl)' umveathcred cnrd1.• o il. One t11 the 
islands on thesmtlhemtdgcofth~: m.:tssin~oil-.lick \'IUS 

Grf'{'n Island {fiF;. 1), whue, in 1986, WI! bad dunr- st1me 
initi.1l work in d long-krm munttnring projed tilon~ lhL 
beache~ and in the intertki<~ l zone We did nol onginJlly 
intend to.,ludy <moil spill, but now that une h., 0\."l" ltrrec..i 

.._ we lwpe to Jc.:~m il!' much d., pn..,sihk 
abuut chilnges m our art>t.l . Wh.1L ,..,-a ,., 

thi:' ar&~ li!..l· hdore hespdl? \•Vherl' 
dtd theollarrive? Whnturgamstn."i 
d1d till:' ntl t1ftect? 

The Study ATe<t 

l..uf'lcrl Polnl 

A 

N 

"' Aso;hta.nt l'rofes'iur nt 
Fori!!>l Ecology and 
Alo1ska Ecologic:<ll 
Reservc1o Conrdinillor, 
S~hool of Agriculture 
o1nd I and Resowccs 
\ofanagemen t, 
University o{ Ala..'ika 
1:o1 irbanks. 

·•• Coordinulor o f Aquatic 
Colleclions, University 
of Al.aska Museum, 
U11ivershy uf Alask.a 
fO'Iirbanko;. 

l~- liomorer< J 

1lte ~outhea~t half of 
Gret!n blilnd and .111 o f 
1 itiiL. Gru~n l'ilr1nd 
werf' propOl:>t:>:i in l 1:181 
a-. one of nine Re<;(' rrh 
NaturalAre.,-.;(RNAl in 
t hP. Chugach Nation.'ll 
Fore<>l (l L.,f)A Fore~t 
St:•rVtcE l '.:ISl)_ f hf'nine 
RNA's w~reselt>r.:ted to 
incluJt: ex.1mples llf 
plant communi t ies, 
plant Sfl('C'ies, geulugi-
cal tealur~s, nnd an> 
m.1ls thn L are b ther un-
cummtlll or charader-
i •4h::ofUtt:Chugach~ 1 

tionill For~st (J UUd v, 
USDA F.ne.,t '-~·r. ict:" 
JQ&.~). In tlu'> wav .111 
I he ~lemcnLo.; of nil! 11ral 
diven.1tv rn ll1l toresl 
i1H' a vailablt.' for re-
sc<~rch, monitoring, ,md 
nmsen·ation. Because 
the }j\ ing resource::. ol 
tht.! l.1nd and w.ttf"r 

figure 1. LLlt'afllJ/1 Pt Gm•rs r~law'l {/nil OJI ilnflflCI :om·s nl Grt'('tl 
lslmuf, prdtmirmrrr 1111111 ns nf Aprrl 7 l. 1Q89. 



itlonr the shore are closely linked, vve dectded lo docu-
mellt mtertidal environment~ as well as terrest1ial fea-
tures ill· Green lsland RNA. 

There are rela li wl} ft!W PLologicJl and ~ystem 
aLJC studies on !he littoral(!-huream.bltallL'~' w1t.•r) 70nt' 
in Pnnc~ William Sound (for <l re"~.rie\o\' see llood and 
I' im merman 1987) T\vo<>hld it"' provide a bask descrip-
tiun uf Lhe J..bwtdanre and rh~tnbubL'n oHnlerlidal plilnl~ 
and ani:malc: in our srudy area. ln 1465 a lc·am visii~'CI1::l 
st.111ons in the <tlmnd, mdudmg lhl' northea~t end ul 
Cn·en Island, to JO\ eshgatc> the effect" of thl! 1%4 great 
A1.1::.ka eJ.rthllU<lkc-(1 la\·en 11)71 ). TiteOu le>rContinf'ntoJ l 
Shelf Environme.nt<~l Assessment ProgrJm 5tpt•~ored 
ba~eline ~tudies of lWLI loc.1tmn..,, Mcleod Harbor il.lld 

Znlkof Bay on Montague bland (O'Clair c t ;:al l~7B) 

Jhcst> are gjmi1u to Green lsl.mJ. 7jmmenn.-u\ and 
M··rrt!U ( l976) describe tht· abundance anJ dislnbution 
of mganism<> on th~ rocky shor~s ol both IClntion..;. 

)n li.JR6 \<lr'e , L"iled I he Grcf'"n !:.land RNA ltJ 
gother ddt.~ for an 8tnhlishment R~urd .md lo do.-·n-
m~t the l&l;md -; miti.JI~..:ondtliunli.'r ltJlure mnmt.lring. 
The go."lls of our mtertidal reconnilic;s,lnce wee~ Lo: 

1. Obhllll a :>fJccit·.: list fromllu: Wt A.vmfrrl idnl.wllt' 
arl;nc£11 ~ to br,Kil crnd _fcm::.t slud11 .plots; 

2 ldnrtrty mtd drjul<' intatidnl-mmtimt: nrtd 
3. Noh·rmy llllltSitnl m11mals IJT as:,t.•mblnges of 

plmrt~ a11d .mimals and I Wit' nny llfW rli~ifnbui!Prz 

rr·cnrcJ:; 01 rare S/li'Cit:'S. 

We visited three bC'adk'S tor lhr(>(' to fm1r hour~ 
ead1 d11ring the minus tide series ol July 2U-22, 1 CJ86. We 
took extL'I\SJVe notes un intt>rtid.1l ..:onation, plant md 
ani.malla\a, <md rollt'ctoo vuucller specimens of interti-
d.ll and beach urg.uilims for lOiter identilic,\tlon. Y.lc 
Jacked thl.'! l1mc <md tundm~ to estahlish intertidal 
lrans.ccts nr permant!nllv mark our studv pl\Jts. Our 
nott!S, howevc•r, arc di;Cur.:llc t>nnugh lh.--.L our s.1mplm~ 
localitic..·<> c.. an be revu;lted . 

We tdenliJwd q6 anim.1ls tuwt-rtebmlt's and 
fi.shi:!S) and ""9 plomts (<~lg.w and seagra.:;scs' in th~ fidd or 
from collc-ctwns. Our ohserv<thons included three c:pc--
cies previously unrecordt'd in P nnce Willlam Sound 
(Fosler 1987). FigtJre 2 l>hO\\-'S .1n idealization ot the 
zonalion in the mcky in tertidal clrCi!S of Gr<..'t'n lsL.md 
RNA bas(;'(] on our tie!J work. Intertidal ZO IU'S can be 
idenl:tfied bj t:'ilher tht• dmninanl organisms or hy height 
til rl'lfllinn to lld.:tllevd. Ab!>nlulc height oJbove or below 
~icl.-tl datum I.S given in melc.rs. Soulh (Oc1"t.11 Alaska 
cx_l.wnences n "it'mldtur:nal.lldal cvcl£'; two unequal higl. 
:md h--.·o un~ual low tides 'xcur ddtly. Wr: u_o;;e the 
ilbbrev1.1hon~ MHHW for me<m. h1gher high water, 
l\-ILLW Cor mean lower low ..... atcr, Ml HW for mean 
]o,Ner high water, and MHLW lor mean higher low 
\\-ilh.·r. 

• ... 
A 

... . • • • . ... 
d' , ..... 

(+'1 BOI.IIItul 

tiiG M)1iltF 

6 L.u~. 

~ ,_, ___ 
<f) ... Mrtn3 

Figllrt' 2. Zamrt io11rrj 111/t·rlll.ftll 1s/rml~ l1lllf ,.,;,lil15ilf Crew 
fsl•m•l. 

fhe uppenno~~ zone on the shor~ ol Grl'~n r ... 
l,md &'\lA, abotlt ~hree meter~ above \1L I \"V, l1o1s o1 bl.tck 
.lppl'•lr.mce Lu~d b" the lichf'n \ t1 mu11 ttL Amrnal 
mhab1Lants of th1s 7.•me include tht litlorinid ~>n.JiL-. Llt­
tnrino 'ltkawl aud L "cutu/mu, and the limpLt Tedum 
tlrrsmm Zone" 2. (generally from +3.0 m lo -I 'i m) 15 

l.iominated by a b<md ot either barnade!. tndudmg Rnl 
tlJIIIS 8Jnnd11la, "~~nibt.Zltwtts l"zlanoidt::;, and Clrflwmalus 
d•1ll1, or by Fufus ~ar~lnt:l i and Mutilus edt~ lis. [n Zone 3 
(from +1 5m to 0.0 m) lht.> Jominant species are several 
brmvn algae including Fuu~:., L:alht'Sia difJormis, ond 
!:>eVLifal spt•rif"s of Ahui.t :tnd lhe red algal" P11l11utrir1 spp. 
and Htl/I)O.:(ICCII.l/1 gl.nutijlllni.C. /.one 4 (bdo"' n.o m) is 
<'h.Jrac~rued by I aminari,ms (kelps) .md o;eahrrao;scs, 

Methods ·198'1 Vh;it to Green Island RNA 

Ala~ka Department of f.nviron.mentdl Conser-
vatjun gave us<~ map whkhdes1gnatect t heamuuntofoiJ 
lhal had arriv!XI at Gr~n fsland (fig. I}_ The estimates 
\\CT'C from surveys madL ·within weeks of the spill We 
pJ;mneJ to tevisil as many o1S possible uf lhc locations 
wheeL w~ had madl~ nbservaLJOns and colic' tin~ in 
Jl:)8h. 
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The guals uf our JOS~ :;tudv wen· to: 

I. Irok far CPi•h'IKC af oil (llj Ott' l•eadlt!!:! uf flH:. r~N 4; 
2. Lovk fm t:l'idl!tlte of 1 'l~illli' dnmngt' lo fllnul~ omi 

aHiumls t~( the rrllt'rtifi•zl Wilt: : 

3. Esln/1/islr prnwwmt mlertidal trrmt>t.'Cts iltrd hu1cfr 
Vtgt·tntinu trrmsecls Jrr lm18 lnm mrmitnrillg; rwd 

1. Note mrd ,trcmn.'1rf rlllll f1WlSjr•r L'f oil j)-om the 
wata lo bmches or flJl lJmds . 

VVhen '"'Te alTived on Aur:;u.<>t 12, we c011d ucted., 
reconna is~:mcc to verify lhe presence of oil (we fotmd il 
on ill! beaches) and to c}be.en.:~ nil imp."'ct . We- w.llkeJ 
a long- about fu ur km of sh orefu1e on the north and 
northPao: t portions o l Grel?n Jsland . V'·le selecled three 
sludy location~. Lunch Point, Nnr<~' s Point, t~nd LiLlie 
Green Island Wg. 1). ThdasttwL l w~rt:! lot-.ahtie-. th.~tv ... ·e 
had 'ltudkd in 1 Cl86. No oil spill dean u p acUvi ty Look 
place near Little Green l~> lrmd i.md Nora's Poinl Allhe 
time of our sttt' vlliit cle.:m up wmk had been completed 
wesl 0f Lu nch PoinL, but there were no obvtous mdJca-
tlons thilr our p lots had been directly affected . 

At each site w~ c-st.:tblished hori7.on tC1l be~ch 
fransecls to map the extent anti distribution uf oil. 
Mappinp; extended from 1-lbout ~lHHW (or lhree meters 
above tidal Jah.Jm) inland to U112 line uf il lder shrubs 
\·vhich delineates lllemargln of lhe beach anJ the isl.1nds' 
woode't.i intf'rinr. Th<' o;J-10rL'Iine hfld a nearly rontinunus 
line of o il or t.ar. Pnkhes of 1 lil a lung the ~ach Ia rger than 
10 em along eilner axis were mapped in U1.ei.r entirety. 
The extent (~f oi 1 nwerage alnng the be;,ch 'Nos mapp~l 
as 1-10% (lo'A ), 1 U-50% I medium), and >50%. (high). \Ve 
chose 1mequal class hnu nc!aries because the presence o l 
a ~mallumount of o il appeared to be <lSSOCHlt"t:d with a 
sig-nificant amo11nt of chflnge, and amounts &reater than 
SQ<f. were assodated w ith reb tively little adJiti nnal 
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Figure 3. Horr;;.:cmt,!llltflrfl ~rmrSI.'d rmd rrerlico l illlt•r/irl,ll 
tl'l111$t'd'l al Littlt' Grr·en l!ilmrd. JulatiJJHl lrrm:.t•cls llh 

lal•elcdu:o n ' T2 ,llluii3. 111krtHiJJI plols (0.5 rl1.l 0.5 m)f!lons 
effrh transect flrc labeled Ml - M4 Dashrd lme?s m4ticntc 
~·nn~our~ al l w ;rrh•n~rlo;; lllJtl<>e litfp / ,'/nfum. Hnrizontn l 

dj~t:mccs fJdwee11 !'/[Its me i11dimlr•d. 
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Tigflre -l . r att• uf cntdc tlil .iH !hL' marine L'n-virmrmrllt. 

effec t .:t.t Lhe sc;:~ le we were m.Jppit1g in our area . 
In the intertidal zone, ' "'e established lhree par-

a lid ITCJ nsf'Cts orienb'i.:l pf'rpc>ndicular lo the shoreli ne. 
A1un~ ead1. Lransect line we established ploto; of U.S m x 
0.5 m tl l vertical i11tervals o t 1.0 m tu llt!ll"rmine th e 
canditiun llf marine organismo;; ,, nd mmmunitiN ll ip,. 3). 
\Ve photographed eaLh mtert:idal p lu t L1)0k nut~:;:; .-m d 
madecollertion..,of 11wpL1nls and animals presenl, \Vhil•~ 

noting Lhe oilin~ candjtiun We made co\·er and aburl-
danc<~ mea~Ll-rements trom W' x J ~Y ' black .1nd whit·" 
pnnb uf lhe photos, Buth the horizontal and n~rtu:.al 

tT<lnS€cls we>re pem1anenlly marked 

Results and Discussion 

OB: Figure 4 shows the natural p hysic\d and dwmi-
cal p rocesses U\.d l Jispen.e and degrade ~pilled oil. 
Volatile compnncnls ev!!pnr,1le ,1nd arl~ oxidized in lhe 
atmospht:!t~ . Emulsinnt'-ml:xture:.. of oi l u t waler m 
wa LI.'r in oil-mav partit~l l y d Js.solvt?, react in ~awatl"r or 
~tt.od im~n t~, ht> ~o.on ~"U111ed hy plo.mktnn or bt>nthic prg,lll -

ism::;, ur Jegrade by hdderii:IJ at:tion. lre;oluble pdTtide!> 
;Jnd tin bttlls sink. ;Jnd lhl'111x'come-"l.lhJecl lnchcmkalor 
bactenal degraddtion m the St:>mments fNelson-~m1th 

19TU. 
Spilled nil is cf'r tai n ly mas~ vis1blc ;md pcrhilps 

most damaging when it washes .1.shore. 1\.tost stud i~s of 
marine o il spd1s have lx.:.en c.arru~d ou l in t11c i..n terlidal 
znnl' {Sand hom 1977). Oil on f(xkv shores affe·cts popn-
lahtln.'lof susceptible or~.Ini..;mo; Lo<;s of key m-~,mism., 
affects, ln lw::n, lhe structure of the mlerlidal wnm1utl1ty. 
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figure 'i. Tidr rflll?,l! nmr Grt'CPI lsiHHli Marcil 29 llmmsfr 
A1arch 31, 1989. (Acla11tt'd ]rom Af1plt·gatr l~lmul st11tirm) 
·:D 1989 Zumu 
Oil and oil mous.--e hav~obvinuo:; mec h,mk.ll effects; thcv 
chJg f.l urfaces and StJifncatc anWlills. Also, lhc. added 
weight of oil mily cau.~ ~!--lle (attached) Clmm .. ils and 
attached p lanb L,) lx! lorn o11 hy \\ave ;H bon. Volatile 
tractluns of o!l are the most toxrc. Vul.dWe ~.ompnund-; 
kill individual ;:mimdl" and pl,mts, damage living t:.i!>·· 
<;UL'$, disrupt ~nz:ymr· system'>, .md dt'>SC\lV~ Of p~nl'trate 
cell mcmbr;mcs (Ndso.n-Smtlh 1973). 

Oil and tar that have n~1t p1cked. up heavy debns 
float on the surface o f wi\ter. As a result, the height of the 
tides in laLP Mar(']; and early Ap1il determined where on 
the~ac.hes ;:md Ln ll1C' int~·rhrlal zone of Green Jslflnd the 
uil came into contact wiUt li\'ill!! org(lnisms. Figure 5 
shows the tid t1L yde al an are.1 repn:stmtative of Green 
lblilnd for a lhr~-day ~riod st.uting T\1arch 29, the day 
oilarri\ ed ., t Grccn l<:land. Figttrt- t,js our lentativeinter-
pretahon of the relative dff'Ct nfth~ o il a l GreC!ll Island ilt 
dtfferenllld<d heights. Ourilllt'rprclallOn is tundamen-
tally hased on the duration the unwc"th~red ml \\aS Jn 
cont.Ict w1th organisms. 

In the rt~tingsyJ>h::!m we de\ eloped for th1sstudv 
we assigned Lhe highest rel.:1hve effect to the zone trom 
MLHW to MHHVV. Any oil comi.ng inlocontact wi th the 
~hore un this tide would have been deposited and 
o;tnnded al U1e upperra nge. JtcoulJ not be refloated .md 
remuVL'\i b) -.ubsequtml tides m the d("('l intng ~erie!> uf 
l.:~te M;,rch ~n j t!itrly April at Green I::oland. We also infer 
1 hat during Lhe slow ch.1nge of th~ lldes I rcsh oil \V<JUlJ 
hilw remained in contact Wllh p lant' and ,tnimals uear 
I he hl"ighttltlhelughand low tide stage~:.. Oilalsn would 
lwve b<..-en tempnmrily :.tmnded during declining bdaJ 
stagL"i until the next MHHV\' -;t<~ge ret1oated it. The lt?ast 
affected segment~ of the intertid.1lmne werewithinlidal 
height~ that \Vewcotttrd with otl fora brief time ht'twecn 
high and}m\ tides and then washed clean ns the tide!-> 
rapidly continuf'ti to rise. 

Our clcpiclmn suggest-; that oil effects should be 
mo~t Uttensc oll Green blancl U\ the tidallwight range of 

t2.0 to +3.4 m, with a !-.t't.:uudar, m1 jl•lt t "nm• from +0.5 
to+ 1.:; m . The IH~her riln~c t.l1rre:,1'0J1ds to the tlw Zon~~ 
L and the upper pllrt of Zone 2, dominilll'Cl by F'u.·us, 
t-.amadB. and Mytilus Accordm!i; to our dtptdJon, l h0 
lower mo~t zone ot va~otl<rr plants on lhe lxa h. above 
lhL upper intC'rtidal .t.nne should abo he (l(tech...J hy oil. 

Figure 1 shows a 25m sPgmcnt of the beacll at 
I.und1 Point. TI1c cnl1re R:--.JA shoreline was m;,rkro 
with a stranded oil or t.1r line Il\ seveml cas~o..>s in nur 
sludy .Ut'.l oil codtet.l lt e base of v.1o;c;-ul.u pl.mls. Tile 
main ml or tar line gct"h.'rt11ly corr~t-xmds to t idal heigh1 
,,f the maxmtUm rvu-tHW sw~e uf .. 3.1 mot tht~ \ltMch~Y 
hd~ nr i1 sli~htl} grealet height. We infer that\\ 1\ ~ <1nd 
wind actiun t:ilUti~ll h~ ,,,) tn '>urge up lht> beaLh d urtng 
llteda\ s follo\'\ling the .. pill, wlu~l't! it was~tr;>lndt.'-d. Shurt 
segm~nts of high energ) beach wcr~ dear (It oil anJ La 1 

in August. etlhe.t becauo;;p depos1tion \ Vas low nr sut"lst•-
llUt!nt wave action rem')' ed the utl. Wave ac, "lt:ntum 
zonl'sor additivt>wavezonescre,ltt.' high ent!r~Y beaches. 
'vfuch uf the oil and lar w.1s embedJed in a matrix of 
fow.:us or surfgrass£W-.. Figure 8 shows lhe p<?rccntage ni 
our three h<-oach -.tudv s1tes not oiled and lhl' percentage 
rated m the rnedilliD Ctll~'gnry. A~ mJ.tc..:ateJ by these 
~n:ent~gP ntunbcr..: " 'L rdh~ the ~\·crity o{ oiling m 
increasmgurdt!t ~s I Hllt•Gret>n ls.and, Nor.t'~ Poi11l and 
Lwtch Point. 

Organisms: F1gun• q slMW!-> lhe total covt.•r o f plants 
c1nd animaJs on intertidal plots 1t the ~t''tmd verltcal 
levd, labded as slahon 1\.U, on •he tr .. msects. Till?~ plot~ 
.m~ in lhe middle of Zone 2 (hg 2), rangmf; in actunlt::klal 
height from + l .7S m to 2.3 m, which b within t.h~: Udal 
range th,1 t weinlere.xperienced lhegreote:-i impact o f o il 
Total cover j.: Jowe:-.t at Lund1 Puinl. l11is i" tonsistenl 
".;th our beach oil d<1ta th1t indit.lte it was the most 
hl?anlv oiJl.'d f'ih~. We bdt~ve Ul.:llthc reduction in cover 
of organis~m> wa::. rt-al ( 11ot rlut.' to s.1mpling error) and 

.lJ '-"t<oV ;J 

~ 1~\W -

Figure 6. Oil impact a! Gret?ll Is/ami immetiilltt!ly J"olfuwiHg 
lire fx:wu Valde::. spill. F :11 h tullll ~.11~ It- n:prt'St'ttls n cmnpJdc 
:-t'IJIImCt' of I'11.'Ll uurqunl h 1,..;.lt 1111d tw~.1 lltrL'qtmllorr• l idr~ wluclt 
OClltrrrrl (llW U 21.6 tu ]o IWtu /'t'm 1 ull t/rt• lfdtt'S rit71iL'h'd 
111'1 !!'. 
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1-"igflrr 7, ,\-1a~lu(tt25 1/1 St','\11R'IJ{ of tilt! Lunrh roillfl1t't1dl J mn::t•t-J ' J Tofc tile pi•~ it io/1 
uf the oJJ li11r' mui it~ mrwMr• t"41111JIO~ilitm, i11dudirt'\ oillt rafftd f'ucus. l.Dw-t nerg!l 
i'117'1f011tllt llf~, .~W /1 (IS a fJ011//•dumJ the I ht/Jidilt.• lllt'~. ridj;t', lraih ilt'IWlf IWCIIIIWJO­

tiom; (lj oif or lnr The ba~c~ of SLIIIIt' h·aclr pfants tUt. CttVLr, din oil. 

was ..111 etfcct oJ lhe oilc fi)?;- 9). 
~Vi identifll!d 6M c11Lim..1b .1nd pla.11t.s durin~ our 

August survey_ In ~:om paring lite 198tJ .1nd 198~ collt!c 
lion~. \-\'C nolc I hal J7 animals and 6 plants mlll.'cled or 
ub"ef\ L'<i in 19B6 <U'\.' not on our I q89 !.peclt.'S hc;t. 1l1~ 
companson prllvid~-..; fllilsl !blot poh·ntiall\. uil-"u"c~·r 
tible nr uil afft:ded urg,mistm. f01 Clur plrmnL"<.i htturt> 
rL>seatdl. I lowe\"er. \\ t! .... uspt"'Cilhat partot he diftcrence 
in ilpparvnt:..peci(•s.nrhne:>slsdue to 01 grealt'r t.1xnnnmic 
se.uch c•tfurt in 1481), al'ld p.ut ot tht:' d ifft'r~nce i..; duf' l (l 

~1 
0 \lfld"'" 11 ~) • lhar • 

~ c u 
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10 

Figurt' 8. Bt'tldl srgmcnt:. aff,~ctrd /1.11 oil al Gn·.·n f.;lmuf 
Re,;mrcl! Natrm1l Arra. Oil poflzllrl.llr wcn·a,;t's lt•fl / (l rig/it . 

1he h1>-;h r.1t~ of n.atw.U changl typical nt intt>rlldill 
ummunitu~s - We 11!-.n 1dent.J.fwd 1-+ ,1mmals and two 

algae in 1'189 lh<lt ¥\'C~ not nn uur 14&> "f't"Cit."'S I 1st We 
believe th.1t fllJT dJS(U\'e ry ot "m•,v" spe(..ies i. ,1r~dy 
e\.plainet.1 by h.t~h natural rJ l~s of c h,mgc- bchvL>eh the 
sa.npllng d.1tc~, and u certilin munbtJ l)f ::;pt:des thc~l 
were preseJtt but uverlooked in 19Rl1. 

Fi~ure W illuslmtes it l )o .. t.mlit.,tiw ~t.nl't.'> t lt: 
.tbund.IlKC ,1nd ZOI\,llwn of domin-'nl pbnts .1nd 11 
tndb in I he mk•J ildu .. zone 1l r•ur thrL-t' .,tahon~ The 

-ec., 

•. -40 
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figure 9 Total C11,t,., tJ/ prglliii'IIL'-', rN.•rtiwl tmiiSf'd stalwu 
A1.2. NLttt dt'frf'll.;c at Ltmt.ll l'cmrt. 
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Figure 10 Distrilrution muf n/11111dmtcevf Jumi11tml i,ztathiJrlmgamsm~ 011 I'('r/lml tran:>?rts al Crc•c11 /~land lk·.c:urds Natural 
An·n . ."Jic.'•'h:s •l111,grmn<; /•1·comr· thillllt't (5pt'L II'S 1.--;s almntlimf J with im rm,.in:., (Iii pulluf io11 (lrjl It• riglrt) . 

• 1bundance scalP io; hased on our mell"\lrements ul per· 
ce11t cover using ~, ] ,,ttsesdellned by Cnsp und Southward 
(1958) Lmd repnrh.'Cl in Monk llnd Cov•cll r I LJ77) and 
Crapp ( 1970). Suth diagrams h.wc b~n used lo indicatC' 
the los& of <.o\ er hy intl-'rtiddl organisms afle-r an oil ttpill 
(Nel-;on-~mith 1975). ThesP£>-cies d iagrams in figure 10 
bt'come tlunnt!r in the samt~ order as our mt>asu rcment.s 
ut u,l:! ammmt of nil and tar on h<'achl•s ia crease Liltle 
Lr~rn Island (lmv), Nora's Pomt (medium), L unch Point 
(h1gh>. \!Ve believ•· thi'> i'-t.1 reaJ dfcct due too• I pollution 

Two aninuili Wt! obscrv<'d in large numbers in 
198q but not m 1986 are of c;ome tULeresL Thl' ""astar.:. 
T'i--.thter ocluncttl and #-;HI!ilt:l'rns lrosclw/lr were not ~e-en in 
[(]H6. Pisnsta is one of the most important pred.alors in 
the intr.-'rtidal zone along the PacifiC w.asl, and th~rdor~ 
h.ts an inllu£'nce on interhdal commumty slnKI1HL' 
Rid;('tts et al. (1985) notcthat ·'c1nyt.hing Lhatciln damoge 
this thorough tv tough animal, short of the ';W:s oi God' 
referreJ lu m in,urancl! policies dt>serve, respt>Ctful 
mention." Figu rt! 11 show:; 1 de••ply ukeraled fli.;asla 
typical o l the more heanJv oil~-! be.ache:, in our nre.1. 
!:lomeoftlu>St." seastilro; were so ulcerated lrnm above and 
below thc1t hol ><; n~arly penelTi1tcd thetr bodies \l 
thou~h thi" ty~ of inJlii'Y would bt? LOI1SlStt.>nl with oil 

pollution (Nelson-Smith J97JJ, .ve are n1.1t \'l'l Cf:'rtlin uf 
the cduse of lhr. InJUT) Lt l1lli '>huiy c1rea. 

F1gure P. ~how ... dD interlid<1l plol .1t Luncl1 
POLnl, located m the zone must heavily irnpaded by oil 
Bamnde:; here dre ccwerr·d \,;1 h .:J grcas\· coating ot nil 
residue. An otl hlm cnvers pdr' ot tbl.' b.1rC' rock surfuce. 
Many Fucus p lant:s lack ironcts ("lt>ave9'1 l dUd -.urvivc as 
stalks onlv. 

Obs-crvdtions we can makt about possible oil 
dfects un urganisms in our interliddl plots mdudl' the 
f11UU\·vmg: 

1. Oily Scmi~Jlau11s cariosu~ experienced mortality al 
aU tluee stalion.,, but e<pt..'Liall} Lunch Point and 
Nora'-; Point. 

2. Survi\'In~ Fttrus ,,t I un~.h Pmnl wert.! oikd and in 
particularly poor t mdil io11, as '"''t'TC Ralwru~ glm1 
dulu .-'md S,'tllil"lfllllmts /ra/111/IJWt'!.-o 

3. Corraliner~.;>d alg,1ealon5 hwvily-oikd be.tcht"'>. !>uch. 
as Lunch Point, >'\.Wl' dead Jnd bleached ... ·hite. 

4. Many H.1/vsacciJ.m .~lmrd(formc and Palnurrr.1 ... pp., 
d iscolorC'd by lo~'Hif pigmenlation,appe;ncd lobe in 
~enerally poor condttion. 

5. Bl.tdes of seagr.1sscs, ~pt•ually those below otlcd 
bC'.lCht~, were dl!.ld and h]('ached whilt!. 
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Fi~rm• ll. Clost'-11/) uf 1111 rllt:cmtt-d Pi~asJ.·r (flllf7J/L ""n"t zr) 
jrom Nom's Poi11t inll:llilillllwnz•lltn/ .. un't'V mc·,1 tugt~:>l 
16, 1989 Tlu. lrlll• nt tire lnp Ct'lll1 r nf tlu'.. ..... ~~~tllr,nt- not11 
wmnal c mdiflo11 

tJ. l<lmuMrwn-. (l kduphyllrl/11 scssi{~;, Co .. lolrul cr•:.talrl 

ilnd l.Jlmmnria "PP l appl'an•cl tar Jt>.,~ abund .. mt i 
19W:l th;m jn .liBtl w~ ob~n ed l..1minarian ~tt'm ... 
and hnldfastt- tiM w,•rc mis":>mg tronds in the lowL't-t 
zone' we surveyt'd. 

Une mu"t ht> Cdi1110tb m a~Lribmg unusu<~l ron -
1itwns on U1e heach i.'S or m lhC' mtertJda l L.one ot Pnnc 
\\tlham Lxlund in 1 Q8lJ to Lhe E.Yxull V!I/fll":: oil spill T11L 

mlerliJdl environment is dynamic .llld "u.--ccptiblc to 
bo h natural <lttd OUm,ln-{";lU~('d disturbances. PUr" L'X-

•lmplf•, extreme wid durins ,1 -;eriF.'i of minus ddcs has 
been known lo produce dam.l~L .sJmil;lr to ,m oil spill 
(\i'Plson-Sm ilh l Y75l; th~ /\!,1-.k., cold ~11c1p of JanuJ rv 
1989 mJV be partly Tt:>'-ponsiblc lm !h\o! mo1·wlity v i 
Semib.llanus cariosus il1 our Mea. I he l9n9 Srmta Bat -
LMrLI oil..,pill in l alilomia danMged tntertid,ll"'l'•lgTilsse 
<Zelman d cll lqM. Nichnl-;on and Cltmbt:rg 14il), but 
seagrasscs a11d r~ aJgat! uo.,ually bl"cnmc some\' h.lt 
di!;,:o lorerl la t i' m the se<hOJL Re~ pun o.,cs of ba mad es il nd 
mu-.st'b to oil "P11ls h.1Yl' lx:en ~anable, '"''llh both sur~ 
,,,·al and mortality reported ~SE"l' NC'Ison Smith 1 ~7J lor 
!:IUmmary). 

A Dirccfio'l for lhe future 

The 1 er.ponseof public pol icy lo the Exxrm Valli~?: 
otlspill ha~ b~C'n l.1rgdvbased onlhc immediate impild<l 
of th~ oil sptll SLi~ntific resc,lr~o-h on I he sp1ll has bet!n 
hamprred nr J,Jrgcl~· ignllred !Alaska O il Spill Cnmmis· 
:-inn 1q91)). For exampl~, inlhl? year fulJm,·mg the spill, 
public funds expended tmm t he Comprehemme Envi-
nmml'nla l Resp~.mse, Ot:><tnup, ;md Lio1btlity Act (CER-
( J.A) werestrirtlyhmiled lodam<~gea-;se:-;sment, whiC'h 
\>\ asnarruwly dehnt>d tomf'<Jn,,.,imp1ecounlof damagt-d 

Figure 12. L11ndr Pomt wtatidnl tnw~~cl T~ fllol M2, Au-
g11st 19, 7<l.~ J. 1lri" pfot , .. l•n11ed m tlw znPii" llhtSl /U'IIl'il~l 
htlf~lt'lr'rl bv 011. Brmltldr · lwrc or~: cot•,•rt•d u·1tlr a grt'JI~r 
m1tirrg of ml m•i.tllt' tlwl Ilrl r•d ji/111 fU11('T s part nJ tlrL' 'um' mck 
srtrfil..c Nott· Or1' l'ucur; J'lauts (ftliHIIIIJ1til ,l}gru• hetrl to tilL' 
1 i~/rtJ that latk a fnnul ("leaf' .I rmd ::>llrl,il!-1' ~~~ , fal/...s cmly 
1\houl 011 tlri1rt of lfrc plr•t 011 lhf riglr/ supptn h. a bloom•'! 
fllmnl!nftmS grceJiollgoc (t'isJlrlf as a fUmy mal ::.rJrfa ~L). 

INTffiTIDAL OR<.;A Nl~MS 
(in l'rdci t,f dL"CTI''il'>in;,, lt>\"<ttlllll) 

Sdt•ntUic Naml! l:ommon :\'o~mr l'hylum 

Lu: •mlil ~r , •f lati•IIUte~ ~il pL'ri...,;nkf~ 

11, turn f'l:rw·~I rna~. hmp~.'t 
fums:spp rnd<:Wt't d 
(. i//IJol/n-'llr('; I rl/t .:I<Llm b.1m~r1""' 
IJ..J!,trru> !;rp ,.,um bamades 
,'or·mihJ/o~'IIF ~pp. mom b;m-:~drs 
\luiJito·· roluJ1 hhll'nlll'o'>t'J 
Lr.Hir, 'Jol ~pp. 
.r?.Jntumda o;p p 
P.1Iman.J 'Pf' 
Hal•W<•'Il'rr I'P 
CnlolJIJfiiJ( {\J(' . ,,r-,,rn,. red ,11g.~c 
Al.trtu •pp ko•IP 
Ulr•JIII,Jf/11 srp. lo;d~ · 
Plr:JIIl'ISfudrr ... -.,.rr.l••llt~ surfgr.1~" 
h~<tt7<J JnllTI!J,J ·~~~Til~~ 

SHORELINE PLANTS 

J(,.,.,,c/o11ftll•lllollllm 
f'lvmu~ .rrt'llrJ!'IIr-> 
l<ltlrynr~ tJo.JriliHUI~ 
C,lllllttl •lpzrttt,• 
Alnl'lt'1 gmrlml 
Hvrrr ki'TTII•I fV'f'l<•rdt:'S 

Co..n~ pa~nip 

Bco:tch gra"" 
BP,,~h pt>i1 
B.!dslrPW 
Atnplcx 
S.•,J'b>.!il h .. 1ndwort 

n ••llu k 
n ••llu' 
brown alg,t• 
(IUS ccan~ 

ll U5lllu:.ll 1~ 
t'1U!>L:It ~;.ms 

mLJUubk 
!Jro.vn ,,,~., : 
rf'd • f:.l l! 

h ,.J. ~·ll! 
tt.'CI ill.r<~e 
n'CI .t1gat:! 
bmwnillg<H< 
browr ~~~ill.! 
YolS<"Jih pl,ml .,, Urol r ~ I.! Ill 

Vil~ctli.u plant 
V<t~~t,fur pl. nt 
.',I~"ULlr plant 
''ill>CUinr punt 
ll~rul!ll pl~nt 

:llf.CUIM p!.mt 

I c1ble I . l r~~ nf "'f!L'flfitlr twd CO'I/1111011 lllllllf" for ~-~mmwu 
orgamsms al Gm!ll 1~/mul 1\'searcfr Nafuml Atr:a 



rt>Soun.:es thal con e.1silv be Olt!d sW1.:d in dollars ITru.stec 
Cou ncil 19fNl 1\lead y all sd l'ntific research uc;ing 
CERCLA lunding IM~ b&:nruled •111l l"'C'c,1use 11 d oes not 
meet these r ilcna It the p aintitf~ and d e.fend l!n ls 
chooo;c.• to settle ou t o t court, ,,1! CERCLA Ju.ndm~ lor 
investigations w·ou ld cea~ immediately ll1C' state o r 
Alas.ka's special legislative a ppropriation for 011 !ipill 
respono;e me<~sure!> can be relc.1scd only fnr tlwse pro} 
ed s whose c o s l s ilr<' rc.•L·overa ble from litiga tior 

G iven th~ high ra te and m.arn c;ources of Lh.mg~ 
in intt'rtiJal e ll\ irunrnents, we ft~·l that tl l5 Lrudal h.> 
munitur k~~y v,uiclbiL...; aver th "" lung term if d r1lll•lginv 
evcntc:. 5lJCh as the Lr:rm. Ft~flf...- spill nrc tu be fu ll~ 

under-.luod . Prinnplt•s tor de~ igmug ~uch ::;r ientific 
OtOnitoring r mgrilm.;; are d\'ailr1bl1? and n{'t'd lU b\~ fol-
lowed ~Green 1 Y79). \1\t ~;; belwve th1t, nlthuugh m.ll 0ri.g.t-
nillly d l!stgned as an impi'ld r:tudy, th~ momtoring Cr<'\?n 
Island R\fA has ill re<tdy sh<m n its value .J 
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Land Fanning of Oil Sludge at 
Valdez Oil Terminal 

Willi.lm W. Mitd1el1 *' r1nd G. Allt:!n "vtitcheU ~· 

Tankers retu.rni_ng to the VJ lue7 oil terminal <ITt' 

lo<~ded with ballast water for purposes of stability. 
Ao;, thf' t<mkP.rs cannnt he compJctdy £>mphed of 

their t)ily cargo, this watt!r wnta1 n~ Prudhot' Bay crude 
L)i] tha L must be rermwed m a lrea ~nt fa L i_ll t y befure th~ 
v;tll'l" •an be allcw1C'd to ,·nlt'i the hay. • <.€tn~olid oil 

;,.ludge It:!Sult::.. a.'! a \\'A~tl:! pm.J uct uf thl" tre.ltmt'nt. 
Eventually, Lh.i~ matenal mu~l be dih}.Xl~eJ of, and LLJ 
~xplore the rossibility of accomplislung this by a local 
m~,a ns, t\ lyes 1<..,1 Pip eli nf' Sen ire ( o. sponsored rcs£>arch 
on ''l<~nd fannmg'' the oil .,;ludgc. lh1smean~nfdispclS<II 

1NOll ld involve incorpora ling tlteot! sl ud~einto soil prior 
to planting. 

Though oil may ha\'e ion~ tl!rm effects 011 soil 
and vegetalion (Sparrovv and Sp.mow, 1989), pre\'ious 
rC'warch condudf'd ;l l Palnwr, Ala.:.ka, L.,.n soil contr1mi 
nateLi wiLh PrudhOt:> Ba v Lrlldt:! oil show~J th~ benefits l)f 
Mlh fertiliz<~tion and lillage in prnmoting nil degrada-
tinn anJ tht• estab l i~hmt.>n t of pl.mt!> (! nynilrhml 197R, 
Mi b.:-heliPt al., I 'J7~}. The latt~r ~tud) prm ided t!Vldenet! 
that patl of the det:nmental influence of weathered oil m 
I he s.oil is d11C' to Its hycirophobic n.1h1rc, llms procit1dng 
droughtiness. Jt aiS0 ~mggef'ted n threshold level 11f 

Figuu 1. t 1rl ~lwi~t •lt.'J.Ii'Sitt!d till flit• /Lif'S{Ii/t•r iar lo mit iug 
it wiOl lire S.Ji/ th11 1 lm:; !~L't>JI :.j1'·rofl m'Pr lhP ~urfn~, ,lf llit' 

grrm•lly :. 1/b~trr~t.• 

" Pmfes~or of Agronomy, Agricultural and Forestry 
~xperimml Station, University of AJaska Fairbanks. 

• .. Associate Professor of Agzonomy, Ag:rirultwr.ll and 
Forestry Experiment Station, School of Ag.ricuHure 
and Land Resources M.an<lgemcnt, University of 
Alaska fairban.ks. 

tolc·rance for oil contaminc1lion wilh germ.inatiotl anJ 
plant growth occurring lx•lnw abnut 7S p!>rcent oil wn-
lenl. 

Procedures 

Tlw T["SeaT·ch ill the Valdez oil tt!rmi11al \\dS 

(0ndt1ded in a dikt>d arecl on <1 ro.:"ky and gravelly 
substr<Lb.~ 0\'d n polyethylen12 lmer 'J',lpsPi I nl1t7Jint"cl 
Jrnm t h~ Gleru1allen area was ~pre<Ld over the !-.urface of 
th is SlJbstrat(', ~orm i n~ ahou l a six-inch layer The nil 
-sludge\\ a~ depoHited on the surfJce ,md worked mto 1 hf:' 
topsml. wilh a bulldozer (Figuresl and 2). Because of Lhe 
inexact natu rt"' of this mixin~ process, tlw contr•nl of oil 
slt1dge m the s.utl lhruugl,oul th~ trial urea \V;:J.., nut 
tmifum1. which provided for some i11leresli11~ rt:>Sulb. 
The oil ..,[udge wa~ stronglv <1cidic (pH -t7), which 
pwmpled lhe a pplicallon uf the I (;lJowmg- thr~ huw 
tre,ltments. tn the ..j{}' llfl-lnot trit'll .ut•i'l: 
.:1 l n,, lim~ applied f no-limt' trt:atnn>nt); 
b) lime applied at Lhree h11:1s / acre and ri:lkeJ mtu the 

surface (smtacC"-hme trt?almenO; and 
c) lime apr lied .1 t three tons/ .1cre ilnd mixed ""1th soil 

by ro loWJing tttlled-in llme trca lment). 
The cntir~ Ll;a) areil vv·as terli1ized wil h J 8- tR 18 

at 560 lb/ acre, suprlving 100 lbs/ aw~ e.1ch of nilrogen 
!N}, p ha<>phatl· (P10;), .lnd potash (K,O). On Tuly r, 1986, 
l 1 pereurual grasSl.'S aud lhree ammals w~rc ~el:'dL>d i.n 
furrows ;:igbt fl'ellong in three rt.>plication« in c•ach ol tlw 
three lime tredtments. Ltve pn1p.:~gules ofbearh .v UJry~:: 
and v .. ·ater Eiedge also were planted in each l reatment rm 

Figurt' 2. /t btdhl~Ler m,rA~:d cmd rt~u.•m ~uf lltL'tlil :>l~tdgt ami 
IClpstlilln prc11111r, tlw nil slwl,l{t /~Ji/ mil 



July l. Al lhe t•nd of the fir'<t growing "leason, thret> 
perennial grn~sc::. wcrl:' se('dl'd behveen the row to of the 
unmJa].;, Thcst' rcm..-uneJ durnldul m·er I he \\;nh•r md 
germindtt'd the inlluwmg spring. On julv 18 l)f the 
follnwtng) eaJ tlte enllft= trial arc <I w,1., ft>rhli7t'd w ilh 1 h­
It>- to nt 750 lhs./ncn.• c;npplying 120 lb::-./acre each o l 
rutrogen, phol'philtl", :md polu!-h. 

Results 

Differ~nt:e~:> in pl:'rfor!Th'U1Cf' rel11tto>Ci to lime trcal-
ment wen! c\ 1dent ;,t tlw l'nd o l the first gr:uwinf:, season 
The nu lim(' trc·~hnl'nt produc..ed the poorest growth. 
Crowth was ~cnetalh belter on the surfolce-lime lreat-
met\l than em the tiUt'd-in lim~: h't'.l lntenl. Thest! re;ulls 
&ll'i: reflct:"tcd in ~lw iltl.lly.,k, nt pel'Ct..:!nlage ground nwer 
ol lht• iJnnuab (Tuble 1) The perennial r,ms~, in gen-
er.tl brt'\'1/ ont: tu ''' o mcht.~ lu ll and d1spl.lyl:.'d obvtol.l!> 
stgns of sl re<;s. C..nme ci(C<!~iun.ll tufts .lppt...art:d hcalt hy 
'lnd grc>w mtlCh taUer 

The pl.lntings ~rvere ex:lminro twiC'e in the c;uc-
.::eedingyear(l 11S7) on July 1 ~\\ hen the fcrllluer treat 
mcnt wa<> applied, anJ 011 Odobe1 3 whcr the trial 1N,1:> 

g i\'en its fin .. Ll evalu;~Uon. On fu lv 18, the three perenni.ll 
grasseo; sct~lcd in the previous fall \Vere in the ad\'J.n.::ed 
S4.'t..J1ing .. wge anJ ShUWL"ll b, ttc T establi.-:;hnlt.'Ul c:Ltd a 
heallhitrr grmvth lhan the ~mmt>r ~l"t:!dlngs had in lh£' 
rre\ ious \'('i\r. 'llli-; wa .. mle.rpreled a ' indicuting the 
benehd.1l dfecG of \-\'tdlhtmng •m l h~· oil -.Judge. MD..,l 
Pt the ~rowU\ ot the :oL•rv1ving perenmal grd-.S€!:> St't'l.ied 
m IYBO OCCllrrl:'d in rephc..1liL)tl!; Lmd [J o the lrci'ltmffit.., 
rcceiYing lime. Only llagmenlary groV\oth o~o•o::urreJ in 
the no-limL tn:almcnt. 

On October 3, the sun·i"·ing grasses mdllllt...-sted 
a slnkinp; improvement in ~rm,:th. As in the prC"viou" 
y~·.::~r, lhe::.urfuc..e-Litm: treJlmcntsupportf .. -d bettl!.r growth 
than the tilled in lin1e treJtnwnt (Table 2) Til~ no-linw 
treatment t"'<sentiall) was a fa1lure. The f,, ]J ,eeding~ 
,..,·en~ Wi.:!ll ~::-.t.1blished on 11l three replkaUons of the 
s.urface lreatnwnl ollld m the fin. t l\Vl\ rep1icatinns n t the 
lalh>d-m treatment. The'· V1rh1allv l.lilt•d on lheno-linw 
treatment. 

Th(' Vilrinus gra....;~e<> differed in their .1ppan.ml 
tolerance ot the sludgehi<-'il mi\ (Figure :-1) 1\loh .. ocl!>l 
Hering bill.rgnl<.s A rctared red fe.,cue, alkaligrass, Nnr-
~et Kentucky bluegrCJss, and J\<ortr.1n tuttf'd h,1irgra::.s. 
.1chievcd the mosl grm.,•Lh (labk 2). 'Jorcoa!>t was 
partiLulady :succes.,fuJ in the fall s~.:{.>dmg. The lin~ 
propagu lC' lmnsplants ofbead1 waldrp: and water'\edge 
sun·hed 111 nll l!'"eatmenl~, including the no-lime treat-
ment. 

Analvs{,-.,.; of M'i l .;ample'i tak~ tlon [ulv '18 1nd 
OctnbPr 3 indic;1ted the proces~ ul weathr1ing w.1s pro-
ducing a dedint> in oil -:onknl tTable 3) The dl.:'l:Jan,~ 

averar,ed 12 percent nver lh~ lhree trt>cllnwnt,;; dunng 

FigurcJ. Tll•oot tlu·n'J'fltlltamsofl!lesurfna' fmrnrt'lllnw,rf 
un• rcprt>o;f'lftul i11 1/rt: }Vh ~rotmd with lilt' llr' lmrc tr,·uimmt 
t•i.;ilrlc iHIT!t lmcJ,.xrmm.I. Tlw ,o,;m~s r'IJ!rit'::. I' iriL'fd dittcrcul 
,,,kra11rrs /tl f}r~; uil .;/ud,'\t' ntt:r. Stw1t' tl/ /lte [Jdlt•r'l~t'rfmmo·s 
visibff 111 flu'> fllrr>to an .1llwl(~lrl~!r ill the 'tTltiiPtlom :-i~ht 
ton·~ml/l.d NorL·,•n-;1 Rt'rmg lumsm ~ t/u,msfr tlz, ..,rfer 
]ltJf timr 11/ld An lrrrrd rr·d fe~C.IIt lllld Nus get hl'II!IICklJ blue· 
gw~s 111 flw rtrr.trc dl~>ltltrl tOWs. 

No ::<urfuce TtlleLlln 
~cie!>and V."I!IC ~J£1: liqN Lil!!£ ! i[)l~ 

Annual ryeHras-, 27# V.l 16 
J\thiltoil'i(i'l ~t'i .,-_, 51'1 ~4 
\\' ... til rlt'V ! I "3 4S 

Tall II! 1 Gr lltlld l.. lll1t.'r t'tfillllllllll5 :-l'L'dt'd rl11 t~il r.lwlgcftop~llil 
mir ill l•ltj(i rh af{tdcri Ill( limi' ltWitrrwllt. 

t 986 Summer ~'•'filnf. 

N{•n•>.~ ... •llkrlng h.~ir~mss 
Ardarul n.·d fe!.Cue 
i\ll..nlrr,r~"s 

J'l; .li!,~t>l ~<•·nl1•• ~<.~· blu.:grass 
:'\'lllltillt lii(J, :l l'trgr,1"<~ 

Reed cJn urgP· " 
Engmo l.mtr•tl , 
AnL"' harJ t~ue 
lilr Jon oromeo~mss 
p,, ~r.t~h 

Suri.H .~! im·~ 
1 r~.t!Jf>~:nt 

111100 ln 
imr I Tfatmcnt 

-----'X·-----

52 
3'5 
25 
15 
)1 

17 

I 

::)(mrdough bluto:Oint n"'dHr.JSS 

ll 
ll 
I 
11 

Nnn-o."l!.t l.knnr huJq.:,r.•~s 
1\rct.lred red feo. ttL 
Re.•d can.Jr)' g:r.u." 

23 
li 

Table 2. Cw111ul (LlL'L'f v11 Odollt'r 3 , 19R7. t'/ rermninl 
gn.~srs St'('de,l Of! lime treated oil !<lrulgc/tur~:.dlllll11 . 
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Oli 
'"'. 

Tn·atnu.'!ll pH '. u t,'<.. 

lit:.llll\ing \'.JIUd(fuiJ~ '""J 
l];l ~.mig•· 4.i •' U 
To~il ~.u DZ 

!So-lmw 1 rt'atn•l!f'll 
lltly R, 1 1?87 
I )ft '1, 1'~87 

~-'' 
3. 1 

Suriilcy-lim~'l.r~ mH:"nl 
lulv n;, 1'/t\7 - 5. t 
Ur!. 1, 191>7 'l 

Ttlll!J In llm!afLmm£Jll 
l~wl~IQ~ 4::; 
( 1 \1'}~7 4.1 

~ t 
7.: 

; l 
~- . t 

14 

N t 
--ppm 

li 
.)fl 

3 
7 

3 
6 

3 
5 

H 

1~ 
l'i 

j() 

~_; 

17 
35 

• Pl!rnmt Ut'L·hn~ n •••I mnLt-11 lnlr':l Julv II\ tn (kt.: 1'1117. 

K 

10::1 
.J-1 

;>~ 

3::; 

:11 
3-

• PPfT'l.- pJrts J.'l!l millum mulupll• b' l"'' toot•L.1 n Jb/aL-re m '1'<-
inL ~ surf.tu• l.tyer ut ~ml). 

'· A nun'*'t'r t1f "-<llnplL'~1HTl'lilkt'T1 at rillldom withil1 t:•tdl tr .. ·atml.!nl 
•111•1 n11 ru n1r <ln.! I v~•~-

'I n/11~ 3. _Aridilu, ... 11 anrlllrUm'll/ i111 mllllysi5 nf tJII -.lwlgt·! 
lt~p,;tJtllru.t riC~•mtm~ lo lrcilllltclll mtd .lllte<l) .~rmpfiiiK.-

thi.s two .md R half month pedoJ The fertilizer ilpp lit>d 
on JltiV 18 mo~l ]jkl:!lv .1bettcd rhis dt>dtn~. tvL ~rolmtl 
dL'(()mpn-;ition ol or~:·utic substanu·s, including o il, has 
fou r r~tlw.ren,cntc,: 

I l an energv "ource, m thi!- c<tS<' the o il; 
2) a mi, ruh1al pnpulabon whic.h is indigcnotJS in the 

SOJJ; 
3) l'SS('nlial nutrienh., p.lTticularly nitrogen anJ 

rhosphorus, and 
4) satisfacluryt!nviwnmenla l ,1nd :.t•bslro:llcc..onditions 

such as ll'mp~>ra ture, mOJ~turc.. and p H {a~jJjty). 

lltc JpphC<ltion of lime to reduct .lCidll v .utd 
ft!rtiliz.1tion v·ilh N. P, c1Ud K prl"'iumilblv prrwid~ the 
net.L":>~.Jry fadmo;; for incrc·ao:;l'li oil ~Jutlgc J~umpDsition 
r,l l•'!S und .uneliur.1twn nf the o;;IHJgL ·induced phytut(lx-
i ·itv Preo;;urnablv lht't~dded fl"liJiizeni..;(HlCCounted fur 
lht: inc..TtW'<' in lhr amounts. of N. P, ~nJ Kin thl"f'.ludgl~/ 
"l>il m1x (1 a bit: 3). 1-lm'v·cvcr, I here appeared tu be a 
generct I dedi.rte in pl-1 i.IS well. 

Extractabl E.' nilrogencontentson O<tober .1, 1987, 
were much lowt."r than I he origin.:~ I valw.?::. on Tuly 1,1 tl86, 
lm both 1l1l· slud~t! .md topsui.l ( fuble 3). Despite the 
uJJililm o f 120 lbs/ i1CTC o1 Non 1 ul v 18, nitru~en m c,1s-

ured onl\ e•ghl to 16 lb/ .lCT•~ ~ 2 x ppml t!O Odob€r 3. 
Thi...-. is.1ttrinltt('d ptlrlially to leaUt.ing .J.nJ JL•nitrific<~tmn 
Ju.;"-'~ .md }'<~rti<LHy to 11:::. im:orporaliun ml•• <.:h.;-J c11u.l 
living Jmcrobiall'n.;amc .m .. 1tter th\1'1 mdk01tinp. a h1~h 
J emilnd fnr N h\· the d £>compuser!>. Then.• also j , ,m 
indication of a relah\<ely high U~~ of p•1t,1S!:>tUn1, though 
~nmt' los~ may be dutc- to fixallon in rlav mm<'mls. 

'-rml c;..~mpks taken from pa ttic~Jar -;1t~ accord-
mg to \igor ol growth p rovided some inte-resting restilll> 

f lable 4). Those s1tes th.1 1 supp0rlcd gooJ to i:xcdknl 
gro".th hacl the lowest o1l content Jnd highest pH, wilh 
the mnvcrse being tmc lor the poor grow,.h and no 
grO\\ih sites. The poor ~TO\'\Ih on replication UI ot the 
lnne ln•;Jtmenls nuw be attributc·d h' its relat.ivelv high 
oil LOntent. • 

The oil cnntenL \ aiLtP'> <e;..,,K.,ated w1t h \ auuus 
d egn>es nt grtn\ lh pn)\ idl~ u~: wtth '-'In jndiotion ot 
lhre::.hold lt_>veb nf tt,Jet a 1u~ for nil ron11n tldtion h v 
St'tod£'d pia ltls It J ppl.US I hat seedmgt'< c Ill bL· accom-
pl.i..;h~ on so1ls Wllll about 7.S P' rcen I 1 tt.l coutent, vvith 
s;ood gruwth OC'Cl.Jmng on Mltb cor taini.ng less than 7.0 
pcrcc>nt 1\n appurent :.dvl"r~e plu·nomenon, ,Jn incr<'a~ 
macid1ty (dC'rli nt'on pl Jl, may lliln~\'41 riousc,,uses, suLh 
J.s the addttion of fl'rhliz~r, a11 au .. umulation '-.,f or~<HUL 
.Jcids (products of d~orT pubition) thal urL mwmpletdv 
oxidized, and ie<tehmg ol base.":. Additi,malltn1L tall b~ 
£'m p1ov~ lo c:ounter.:lcl this lendenLv. 

Otl ~ r J( 
!;!I'!,·iwSite;. Jill C ontelll --ppm - -

·, 
E.\Cdlcnl gruwth 1111' ., .. Ib 4 ·1 !:! 
Gt.OO growth Tl ll 41) tJ./< 7 fi 28 
L;t~t'l:i wnwth C II ~::;; '1, ; 7 4-:1 ~I'! 
P()Orgrowll· BIll 37 ' !! ~ 15 
Nu ~nm •I c Il l 1 K 6 24 .. 
'B "-urf c>? lime trr:·Jtm~J ' ( -= tiiiLod·m llrn1~ lrt'.ltm•'n~ 
11 - ~L'\ ond rl!f'llr,, Inn, II = third l\'phc:alit>n 

T(lllle 4. Audity, t-•it, 1ll!£f mltnt'lll mmlyse.:: ..,f ntl-~llldgc/ 
lopsor/ mn frtlm ~!'ecific ;;IIC$ flLCnr.lmr;; tn l'l,~ '~' 1j ~row/It, 

l{ecommendottirms 

I he trial results Jemtmstr,lte that land f.mning 
ca.n be ~uCC("S."ifully employed to dispust! vf ~li l slud~e. 
lllc s trategv requirl!s :.uftil'it nl dilution uf lhL slud~l" 
.... ..Jth soil, <1n ab undant w.e uf hmt•, ;md pcr•od,c .ipplka-
hom. of fert:ilizt>r. 1\ tte1 spreadil1g t111J incoJ'fl<'mlmg 1 IlL 
sludge, limt' 1nd ft•rti lizi'r shotdd be Ltlled mtn flw 
sludgro/soil nu\ followed by .lddilional applic llm•-. of 
lime and ft>rti liLrr thai i~rt> riih..J ur harrnwc..>ti mlo the 
c;urface. Th~ fertilizer in• tm<•nt should c-s .. tbli!>h a g<,od 
b.3~e ll'\Cl ot :1ll lhr~ ma1or nutn~nts, I\;, 1' and K The 
r~ults inilic:.1te tlut J concf'nlratlon o f huH:! m the surface 
soil malcnal aid~ m est:ilblh,hmcnt from sec.>d Ume 
shoulJ be incorporated as well t<• further Jmdiorilll' the 
high i!Cidlt) Tht 0\V soil nulrient im<ll) ~i6, p.LrticulclTl) 
1\, 'lt tht• end of the h ial is ll\lerpn,tPd <1" indicating U1e 
llel.!d {or periodic ilppltlatio.'IS of fcrb.luer to Pnr;urc 
rnnlinued microbial .Kti\ Jty. Conl111lll'U tmllutunn~ <It 
'oil pll is n·~1uin.:d lu detc.r;_ninl' lrmt. m..,ds ., 

lmtially, Lhc> U"iL ol annuJb may b·· .nlvJc;ahk tt• 
permit subsequent inmrpnr,, tilm ol "''lllr~ L1me md 



terlllizcr. This could be follmveJ with a seeding nf i'1 

more perm.1ncnt cover, u..,mg availabk varietit>" of 
perennw1 gmsses adaptl::'d tor Alas~1n use that. per-
lOJmed the best in the trial, !'ttrh a-; Nnrcoast Bering 
hJirgras~. Arctarcd red fcs~;.ue, Nug~et Kent\Jcky 
bluegmss, and ~ortran tufted hairgrass. 

Jt i~ interesting Lu note th<1 l I ht• apparent thresh-
old level of tolemncc L>slabJi<;hf'd for ~eding.., in this 
'>lUU)', a boll L 7.0-7.5 percent l>il wntenl, n~ree<~ closely 
with that cstabl~hed m th~ ~?arli~?r study (Mitchell et al; 
1979). S<.nne .Ul'il., of the ~ludge ~lud y lhiil initial!} 
appcarf'd proh1bttive e\ inccd sufficient dl"':.lmt!' in •il 
content o\'er the 15 month tem1 of the study ll• becomf' 
amenable lo seedmg It 1t> of turther interest thi!t hH' 
propagul('s mn endure le\'els ot contamination higher 
than thot>C tolcr.ited by St'\?dmgs. '1 hio.; was demon-
strilted in olher studies as well (W.W. :Mttchell, unpub· 
lu.hed data) who.>re li\•e plugs were transplnnted into 
L)ikd ;-.oils. 

fmolly, Lhe high nci.dity encountered in this 
~tudy appclr>"·nlly i'> a lllnsequence of tl1L treatm~nl 
producing th~ nil sluJg,e The application uf u ntreated 
cnu;lt> nil It soil has not produt oo high c1cidity in other 
Alaskm studi(Kl (W.W. Mltu1t:>ll, unpublished ditt.J). t.J 

Appendix 

Scientific names of ~nlrie~ induded in the trial: 

Acknowledgemenl 

'I hifl r~arch wus conducted .1t th~ reyues. of 
the Alye:,ka Pipeline !:>en in' Co., \'\'hkh pw\ idL-d I he 
n~c~t.sary hmd mg. 

References Cited 

Loy nell h,m, T. r. 197" Lmv-tem prt a lure m in era I iza bon 
of rrudc oilll1 sou. f. Erwinm. Qual . 7:·19-t-500. 

MitchPil, W. W. T.E. Lu~nach<m and J.D. McKt!.ndrid<. 
1q7Y. Effecl5 of ttllage and fPrtiliJ'.t\l.JOn on pL'n.bhmcc of 
crud~ oil contami11o1lion in an Ala!ikan c;oi l. J. L11.·mm. 
Qtwl. 8:~2.~·~32 

~parrow, E.B and 5 D. Sp.1rrnw. 1 ~84. Au otl ~plll 
study-to ye-ars later Ag,nl10rml1s-, I I:)....,_ 

AnnuiJ.b 

Annualryegrass 
Athdbas.ca oals 
Weal barley 

Nllrcoasl Bt•ring hairgrass 
NurlTu.n tufted hairgrass 
Arct.ued red f<•scuc 
Anes hard ft>SCUe 
'\lugget Kentucky bluegril"S 
E%rmo timothy 
Alkalihras<; 
Carlton bromegrm;s 
Polargrass 
Sourdough BluejujnL reedgrnss 
Be.tch Wildrye 
Water sedge 

Per('nmals 

Lolium mullitlnnml 
AVI'Ool -<,,ltiVO! 
Hordeum vulg•m~ 

I A.'SCham p!>1L1 beringensis 
Deschampsia c;w.spitusa 
Fest~c.1 rubra 
Festuca lonhtfoba 
Poa prilkn•,is 
Phleum pralelt!>L 
Puu.H'tdlia sp. 
Brnmus inermis 
Ardagr .. •st.is latilolia 
Calamagro~tis r(ln.1Llt'nsJS 
F.lymus molhs 
Cu~x aquc1hhs 
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History of the Alaskan Reindeer Industry 
and Its Problems with 

Land Use, Ownership, and Marketing 

I n Ali!sl-.a for almost <l century 111~ rcindct'T indu..;trv 
has contributed to Native Al.1skan ::KlCU.>-i.'Cum>nltC 

condttiuns dS \\'ell as makinp; <1n impacl on Ala:;k<ln 
rcltgtuttc;. pol! tical, ;md tYonomic hi~t01 v. This diverSl' 
lu~tory hronirk-s everything from tr,1dilion.1l herder 
economic pr3ltlC~?S lu corporate c.1pitali ;m . H 1 e'-.l: mb1es 
other Ala~kat induo;trit.-s in that it has "'p<,ncn~-··d thl• 
'Klme b<'o, hu..;t t'n1Jh H1liL cycle~ ThiS Pill •r looks .H 
that h1st< ry \\ tth rbpcLI tn the problt>m~ nt marketing, 
land use, 1nd h· rd m\"llt'l'htr \\'~uch h.l\ ~ made it sul h 
a lluchl<Pn_g cntcrpn::.e 

I h~tur!Lilll} there h,H·t~ hecn tour dt.•,ltnd JX!ri· 
,,d .. of JLvclopmcnl in the Al<t~kan remde\.•r mdu.,try; 
th~ introduck>l) yc;Jrs, 1891-lU .1; the yc>1rc; nt raptd 
l'\piln~ion, 1ll] l-1933; the years o f dedmc, 1933-1950; 
anJ lhe yeul"'i of r~dcvl•iopmenl, pll) I present. 

Tu L'l'~ n it •~ neLt!5s.a•y to han• m u ndl•rstand 
mg o f wh,,t rt>tnd ~er are. Rcindet>r IMve e\oh l'J from 
theJomlstkalkmnl tlwwtldc.tribuu of nor hE'm Eurllpe 
and J\s 1. 1\s il rc•ult of J.oml'slacation, t L•tndeer Itt\~ 
~·.:onw 1 ~l·p.11 all! !>Ubspccics {,f /~mslfcl lormulu~. 11 •'V 
c.m intt'rbtt<l'd with caribou (5temet a) I %0). Th •re urt: 
re.lahwly few bd1;noiural and morpholngical Jitfl'rences 
that .1iJ 111 d•.;tingut ... hmg betwL'\.>n rt'indeer and c01ribou. 
Hcinde,•r tend to be Smilllcr than the cartblm, .md oltl•n 
rei nd(>er · rL lighter in color w1U a greater ll'ndcn1 y to be 

m dit.: dtea, hl was d i~m.lyl'J b) wl -tl he S<H\ . ThL Native 
population a t tht.• time ~\ i.b surviv1ng nn u J\, inJLing 
resourct> b."\!;e, pt:!rn~ived to ha\· 'b< •,•n dl·plt.·t~...J tn JJarl by 
ttw mAux of mmers and wh~ [,·r~ . jJLk..-.un ~.n\· the 
in trod Ulllon ot the reinciet•r ,l-> a ~netJI to I hr ' ·ll 1\·e-.. 
He hope-i 'to stock A!.1~ka '\ il 'r-•tndet•r o r~....:laim and 
m.lkc valu.-lble millions of a en of mo:.s"'nHrc·d tundra, 
to inlrOJ.UCL a Jar..,c J:lefTnilllt ill ul J W\?alth•pHldUOng 
mdustry wh<'rt' non~ had pr~\'iOL ) ~..·,isted, !n tak~ a 
b,ubari.m pcopl~.. LlJ li1L vcr ·~· o1 :.t ... r\'.llion, and .11 t 
lht:m Uf lo comtortlble t li-o.,upporl .:md ci\•iliz.1tion." 
(Jackson, HN2) 

taU. -,on It'll lhilt rcindl•t:r wuulJ pnwidt.: suhsis-
lt'nc~ Jor th · N,1 ~i\'C populaLion ns well no: a w,J\ ft,r 
'\<it in>s tn become ~elf-supporting tr ,, dllJ giub cuftura. 
,md socin·t..-'<onomic world With l 1~ intentJun tlf en·~ -
rng c1 slahlc trod c;upply for N<~ti\l. mhal"llt.mt.,, Jackson 
fL'Cl'ived hmd.:; from l h~.: r,O\ cmm~.:~nt to1 mporl 171 run-
dt-t 1 trom Stberia co a m:wly uealeJ tcmdccr st.1hcm )t 
Port Uarencc in 1 ~92. l ht reindeer., IL<<'ssh•lly Jd..tpled. 
C on~rL"'~ appTUpriated r:l•lm y lt•r .tddtbClnal re.indccr 
impurtnliLlns and for rwhr"Mn cld ninio;;lration. \1\iithin 
lht ,t!>..l dE'cadc 1.180 u . .::tdl'LT \-.t'rl' hroughtlu \ ·'"' a 
from '-libL'riJ (Stern ~I ,,J , 19ROJ. ln I002lhe Russian( ·.r.ar 
.orhid turt 1 •r rcindeer l port frnm J{us~M. Jim, ever, by 
this lime th~re Wf·rc 5,1 ~ rt.!indel•r 111 Alao:k,1 Jul• to 

spottL"-i (r...,tcm l'l1l. l9XO) ,..------------------------~ 
l<<'indC't.'r use« uK t of variou , hchct\5 

.mJ lnCK.,~Jurng thL \·vintPrand early-.prin~. 
A varil'l\ 1 t grassc~. marsh plants, mJ wiJ-
Inw and bt dt leave~ cnn ... titute the remJt.'L r·s 
sumnwr d ict (t;lt•m L't.Jl 1980'. In p.ut, it w.1s 
r~indl'cr nulntit'tl<ll reqLtirl.'n t•nt-• th.al led 
Sht•khm J.ll k;un an LRQ I t~, -.t:>e reindeer"" t 

w.n• to incrt>ast' t ht• \'alut> t 1j lhe barn·n hmur.t 
of the 'W,lrd l'cnitt!>Uli\. Thi" grt:!dl expc1n~e 
ot land offered prime rt>imie~:r habilllt 

]a< k.....on, .l Pre~l..,ytcrinn mt . .,tonarv 
and thl' U S. Gcnli?ra t\~•t·nt tor Educal!on 111 

Al.lska, wa~ rr· Jitt.>d w tlh l he introduction of 
!cmdcLa . Will n J•lLksott fi~t ilrrl\'~>d in th1: 

.. Senior, School of Agriculture and Lmd 
Resources Management, University of 
Alaska fairba.nks. 

Jr~ the All.h~ll/1 rL'rtlilcL·r i11du::t~i'' pr..;f [a11r •it'mdc..o;:;, /rollr t\LI~J..un t""'alivc..'S 
tmd 11011-.'\1oliP• <: ml'nt:.l rt'iwftoc~ ht·lt'k Trrlmtt.JJI s!IJ'fltlll ,, $ gn ur to 
o,,,w.•r.; ln1 s(Wf.mmnlf SfJt'd11rsfc;. 'I mit' II Fiwlllll Co/It~ tin11 . Al11··~.:u 
mrd flt~illr I<cgwiiS Dept., r lmrw .. ,ty tt/ l/a .. ktr raill.lllk~ . 



natural proliferabon.ltwa:.jacksun's pohcyto 
h,ive the r~indeer to mi.;sions :a l hrst in an 
1Ltcmpt to" civilize'·' th~ J\' alives~ Nali ves \vould 
have lu come to the missions fur food c1nd 
ck,th ing golten from tht! rei.nJt:>el. Reindec:r 
were sub~quenUv dislribulcd lo Nalivt•s 
through au apprenticeship prngram. 

Shortly ilfter the n.•ind~L-r irtlroduc-
ttlnl, "-t'Vt!fal problt:!ms developed WhC'n rein· 
deer \<.'ere initially imported from Rw-sta, lhe 
federal gm'emmt!nt employed Siberidn herds· 
men to tearh E~kimus herdtng skillS nut that 
proved to he il f<1ilurc, m p.ut becau~l· of tr.Jdi-
tional ilnimos1ty betwet!n Sibtmans and Ala&-
kan~(Stemelal., 1980). ln 1894,sixl..appsfrom 
nurlhern Scandinavia were brought to the; 
5ewurd Pcninsul.1 to teilrh f~.,k.i rnol:lt reindeer 
henlin!! and husbandry. ll was e'rid1:1nt from 
the 'i l,ul Lhal J1e Lapps •.-vherc ~iven pref<'ren· 
ltal treatment over the Fskamo apprt!l\tlC~!-.. 

D11rmg lltt'ilt~tdny o[l11e rcindeeJ imlustry ~trw,'{ilta pltmls~upplll!.Ll buill 
flw local markl!l rmwrrd Ntrm~.- and 1 .111nrh tn tht• L1w,•r 48. .g l.JJmt'll 
1-mmly Col/r·~ tum, Aln·.kn rmd Pt•lm Regit111~ Dt'lll ., Uwr .-r.~11 tt of Aln.;k11 
l-~1 irlla 11k.!.. 

l . .:~pp.., \\o'cregheurci.ndeerand '"''ercp~m1ittN. toslaugh-
er deer. fn the ~arly year5 11f r t:>mJeer 111truduLlion, 
\!iitln.'s were m1t pcnmtled tu tolaug.htt!r (Olson, 1%9) 
Tlus pn~fert!nllal Lreatml"nt of th" L.1pps, combined watt 
yc>arly radi r;:tl changes in the apprenlkt>Shtp program, 
neatt.'d duubt among the E.,kimo a~ to whn TP<llly w.1s 
betl12lltmg I rom themtrodtl(' lion ofn•indeer. By 190.5, the 
average herd size for the l..clpps 'vds218 bead perht>rdcr; 
it wa.., only 'i9 head ~r Natl\e lWv'ncr (Olson, J%C!). 

Even Jackson saw a chilngc in the: original intent 
llf n•indL>er in troduction. Tite Jem.and Jur rt:mdet:r in· 
Lrt'a"L.J with the flood of D1incrs and cnlrt>prcneurs 
Junr g Nome'~gold mshdilyc; Rc>indeerbt.-came Jmpor-
tant a..'i u nacdflS ,f lJ"dn~pQrt,Jllllt r111d pack animals 1l'> 

\Veil as a source 1t food . ln the l lurtecnth Annud! Report 
on lntroducl.tun uf Dnmt'!>llC Rem deer mto AJa,;;ka-1<1113, 
)<H.:k.. ... on's words indicate Lhi!'i shifl tmm N.ttiv~ to white 
bl'Jwfit. 

'''f/Jt ordiuary whitt• mm1 is wm•dlrn,-.; fp 1md••rg1' fire 
finll1:~t·ry o.f fwnHrrg rrr that rig•mms tlm111tt:> and 
lii!IL'illing ttt a:wk fvl small CCIIIlflt.'liSfTiirmllwl is f111iil 
}01 sucll St'n•ices. He cm1 i~ hl.'tlrr. H1." 1m!ctl,•e 
nl•ility r.a11 f•L morr profttLIMtt< mploycd as merclumls 
mui rltlllll1g"t!t vf flnnspminthm i11 cmployi11g mhi 
dirn til;~,; t!J, tramr rl 1-::.kimo Ju:rtlt•rs 1111d lmmsfcls ... 
It wrll bt'Ltl111C ,msil!lt• (vr wlril~ nu•u to crwn largt• 
l1euls br~l tile mc11 /hat will do tlw lradmgawt lt•am ­

W'? will nlway~ bt•lhe Jl.sk1mu •lll,i Ul~l/m•d··rs." 
(l)l,nn, J 961.}) 

H 01d it not been for tht• Jihcov~ry uf gold ,md l lw 
formation o( <1 wage- t'C"Onomy Jn st>rdCt!l> ~upporling ll,t! 
mimn~ mdustry, r~indeer would probablv never have 
become such ci foca l poa.nt foJ cultural change. 

Governmental itwc<;t igations into the ~xtcn~tve 
owncr.,hip of reindeer h) tlw mis~iun::. and non·Native 
Lapp::., .md the lack of benefit ~oing lo Nahves, resulted 

in a ft.>dera.l effort lu pul reindelf intn as many Eskimn 
hands as possible. Fv('n though they \oveteabletoach.ieve 
thi" bv loilninh deer to E!>kimu::. from th rnission· 1nd 
~owmment·owned he.rds, tht• m1mb~n; .tJlutted to inJr 
vid\.J.l t N11tive:--.-m average llf ~ heaJ per h~rdt>r­
were tru.u.fflLient for a connnercialh proci m·tivc ht-rd. J n 
esSt>nce, t he government's dfnr1 to put more deer mto 
F.skimo httnds<~ctuallycontributed loth~ dmvn.fall of I he 
entcrpri~ dSa comrneroai effort tor the Native (Stl.'lll e t 
al, 'JL17J). 

f'he introduction yt•Ms ol reindeer herding s.aw 
1 t hang~ in emphasis in ownership ot the herds. What 
wa.., milLllh intended. to provide a socio-«onnmic base 
for ~sklmo Natives, w .., .,oon coni rolltod ~ gov('rnmPnt, 
missions c1nd 1..41planden.. 1 lowever, tllC> abo ch.ntg~d 
wath ~owmment U1 \ ul\ menl. B) 1915. 6h (X'rcent ot 
lht! 71l,2·B reindel!r m nnrt hw~~rrn Alaska, wer · lll 
1\.aliVI' o·wnership. (.,olJ m ine1 !> cr~ated a booming local 
mnrkl:'t during Lilli phase Remdccr nw<~t sold for 40 
cents u pound. A s ll'd rPmd··~ rw.mt fora much J'> $150. 
Herds clt tlu:" time were louJl~d ns dose to the- cnr1stal 
populdbon centers as po,-;ihll' With tlw o;mall ton-
st,lntly t<>nded herds, deer became dCLuslomed to the 
ritnge lhe) inhabited <Olson, 1%~) ~me pr{";sure on 
the range from ovf'r·gr;:uin& could be st!tn b} the end ol 
llw introdud10n phuse wtlh its rapid prolilcration of 
remdecr, bul over·gr.17ing was not c;;on~ idtm~d exlcn-
'iive. As the rf'ind~r mdu.,l:ry t!nh:.reJ tb phase of t.apid 
t>xp.11t...,iun, the lendenC) to l''r.cl usindv us<' cnao;tal r;mgL'S 
compou nded Lhe m·er-&'T..J7Jng problem w !.:oaslal mr.?as 
t015on. 1969), 

The period tmm 191 J tn the t'L!XI) JC}30s. nlLirhs a 
time w lwn Nab\'e inten~t in rundeer h~din~ and 
ovvner~Jup were great. Non· altve owncrc;htp o l hf'rds 
il1so c>Xp <lnded . Non-Native m'l.,len. were primarily 
interL'~ted in the comm\?rcial export markf'l ot rt:>indl>cT 
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nH:at and meilt prodnd:o;. 
Remd~>r fairs, !>tarhngin 1915, prond~ il 5-(lCla~ 

event centered around r~md~r . Fairs also creatlc'd an 
oprortunily for Eskimo herders to gel together and 
c.h~uss l'hanges and problt:'ms with n•indt>cr herding. 
lllt~e fJ.in. provideJ the Bureau of EducLJ.tiun, which at 
lhal time ovt>rsaw reindeer aHa irs, :1 perfect op])IJrlunity 
tn urge NrltiYc owners to h.md to~<;dh('r to fonn iiSscx;a-
hom. to set pnle.., dnd J!luoltc pllrbon. ... of tlw m.Jrket 
au'tong lhemsdve-. Titt.:"t.' a~~CKJalioll!> also evolved m 
the response to the in~unnounlithk prnblcm of ke~ping 
sruwing herd~ -.eparated on overlapping rang~. Juint 
~tock comparuto"" evolvL"<< issuing lltle ~hMt? ol ~tod.. per 
deer O\vncd to l'<Kh mcmbcr·O\\o"f1('r 10150n, 1%9) 

Dunng thb time, the Lomen f.:nruly, e_<;rublished 
business O\'\nen. and mLrchanls in Nome and other 
';(>;Nard reninsuh "ill ages, hc~umt>thc l<!rp.;est ,md mo~t 
in!lu~;>ntial nnn-N,1tivt> rdndecr owner. ~tween 1914 
anJ 1929 ll e Lumen!> purdtased 14,023 .reindeer from 
mission find nun Niltivt. hl~rd"' (~tt~rn d at., 1980). In 
nddition hi O\'v"lllllg lwrJ · lhl' 1 omt'n:-. attempteJ to 
umtrol the ~uppl), ... toragt>, <:Uld dislribultun ol remdeer 
pwduds h\· cunc;Lructmg cold slori1g(' pl,1nts al \'r1rlOU'> 
sit~'S on the p<•ninsula, freighting nffln....., .1 lung tht' c:nast, 
anrl slaughter f.1cilitic~ in Nome. Even though il Wd!> the 
Lomens' ""XJli(Y lo le<lVI? I he local markels Lo thC' Native> 
herders, and dc:'a l purely wilh c:>.JX!rt::; to lhe Lower 48, 
their expclrtF-ion c.une nt a time \Vhen reind eer numbers 
Wt!re at their peak 1\llhc- smnc t ime, J oe~! markf'ls were 
declining ilS mining d&lin~d. Twenty ve.Lts earlier 
mining stimuJ.,IteJ lhe remJet:'r indusltY Herders, in 
debted ill lhe Lomt:'n ComponY stor~~ wh]ch h:td t'x~ 

ll?ndl'd th{'m r rf'Jit, w<.•rt.: forcl:'d to pav the :;tore in 
It"ll1llet'r i\t a vallu! lf $2.0U a ht".ld . 

~uch market lt,nlr01 by UH:! LLilllt!ns U'ea1ed 
len!>iun betweeul\'ative 1nd nnn Nativl mvner<>. Agc1in 
.'\o '111\'C'S w.;>re not benenlmg frum the reindeer indll!>lry 
a!' originallv planned. Tht: Gn.~al ~prl'S."ion of lhl 1930s 
brought fmanc1al trouble~ to the Lomens il" export:, to 
the lower 48 s t<ttco; dril>d ttp. Gm ernment Jn\'esligallun 
into the l~gahty t1f the Lomet. tlperallon culminated in 
th~ Rt!indeer Ad of 1937 \\ hich i0rbids I he non-Native 
ownership 1)f reindN•r. By 1940 the fedcrct l government 
had pun.:h,1~...J .. 111 nun-N.1bve uwneJ 1eindcerherdsand 
the anun..1b were turnt>d over to Native hl~rdvr~ (<;tern. et 
al., 1Q77). 

lbesc t lungt''- l.t 111l wlwn n•indp, ·r herdc; wrrr 
at their pe.t!.. in numhPn• It \Vit!-t eo;tim.Jted t:h...1l lhere 
w~~re MH,OOO reinJeer m Al.t~k.a c~llhe bc~inning oJlhc 
1 430s hut, hn., v.ult•ly ol re.H' 'n~ •. 1 prf'(:ipilous J~crease 
L')E)~<In, l""ilving onlr :!..liO,llOU bv '1 4~'1. By u)~ end ol 1950 
there wert! ju!>l 25,lll)() rcomdecr 

From 19::\3 ~o I <J50, tlll're wets a decline u1 U1e 
reindeer indu::.tr_\o' 1s a whul~. There are many view-
point!> a!> to U1e p1 mcipal c.lUSl' ror Lhc vast dcdi1w. Since 
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most or lhC' lwrdc: Wl r,• concC"ntr.ll~>d on lhe co.•sl, lhP. 
natural tendency fur lhl d~,.>er to l1,1bituc:dly u~e the ~ame 
ran~e, re~ulled. in large arem; bemg l'Wer-~mz.ed. ~tilrv<l­
hon, predation by \volves, large scCl.le s l raying wilh 
caribml herds, and hcrdm~ inadcquilrics iliS<l rontnb· 
uted to the de&.Tea!oed number.:. (Olson, 1 %')). l ht! reluc.-
t.anceof Eskimoherdl!r& to change the1r hfestvle lollnc of 
il nomadic n.ltuTC reqtliling th,,m to hvc olW"V rrom their 
villages w,,._ <lT'iollwn nnhihuting fadnr. i\ lo~~ ~·f mter-
e!>l by NdliVe owm.!t" 1" a re.. ... uH ul UL''><lllsf\ ut~; ,bS(.1Lkl-
tion-slock owm~rship als • Cl1nlrihut~,.d to \h{' r. mdl·r~r 
indu.-.'try dt:dirh: m the L-.egmmng uf this period (0bun, 
1969). 

Althn\Jgh the l{('ind\~t·r Act nf 19'17 resolved th~: 
prublem:. reL'lted to remdeer ownf:!r~hip, interpretctt1011 
ot 1ts mlcs and regulalions de''' •ed th~ inc'tistry's r{'or~ 
g;miz.1hon. It w.1s not tm'il the l.1te 194tls th.1t J definite 
polk) for the lo .. mtng llf rtinJ.eu to quo.liiJL>d N.1tin.•s 
was €'\ en formalized (Sh: n el 1, , 1 cr;7). 

lht> li!ttPr b;1ltot thh pt,nnd w lhereintrodud-
ion of indh iJual uwm:P..h1p by lu:rJcrs !';1\m\ mg U1e 
greatest mlert>"l and pt.""~l-'nlia I in d nd"·~r h~~rding. /\ 
grratcr mtt'n.'sl '"'" ti'kcn nn tlw p.1rt 1f the BmeJu of 
Land l'vL:tnagement ( Bl.l\ 1} h~ .1lli vdy !-~up~rvis~,.· ranp:! 
uti.lizalwn and ai.Jo(cltion. Thb triul·anrl·error pt'rind a f 
new hC'rd es1abhshment l'\'S\lltl"<i in the- tonnatwn 1 1f 
several rdattvely stt~bh: herds ISt~m et .. 1J., ·IY!.-'0) . 

The marke t for rcindl"er prodllC ls was hm itl>d t<.1 
loc~l markets, bu l by i h t llJiiO<; govt•rnmcnt snle:-. within 
Ala!.k.t and to the luwcr l ~ stall'S be(amc incrcasil1AlY 
significant !Olson, 1969). 

J he 'JY60 ... bruu~lt l a r~vivt•d intert.>~l swh~\\•ide 

i.J1 the processu,g and rrwrkding ul retndt..'er. Coopt>rr1 -
bve agreements were mild!! in 1961-\ amon~ l he Bllre.tlll'f 
Ind]an ~fl'mr;(BJA l RJ M, 1nd !hl•StatcniAla~k.l whKh 
resulted in a di i-"'ion of l..lbor and rc~ponstbihl\ in 
matltc'Fs rdilllll~ iu lh, .• ,ndPer ind11<>ll) (01.., m, Jtlf!O), 

Tht> BLM \\li!S responsible lm the -.upl'rVJ!>Jor. of 
rangeubliwbon and pro eLlJOll through the bsuann~nl 
grazing pemub and moni ll1ring ot r.lnt?,~: cnnditilms. 
Starting in 19h2, til \ti1s~ed penm ts for 1 0-}'t'dr penods. 

Ille BlA munagt!d II e training and r<tnching 
aspects ol reindeer herdmg until l%tl, when it initiated 
a withdrawill from it-; .1cti\'e miL in thl:! indu!>trv. Titeir 
nMin i11tt'te!>t tod.w t!> to fund Ute operation of the Rl·in· 
d~r Herdc:roc; Ao.;s(ldation \\ hit·h \Vl' fornwd in l~il 
'Stern C't ,1 ~ , 1 9Rm. 

AL lht! sl<tte lt.>wl. ... uppnrt has bt:a'n givf'n in the 
guid;mce and pr,)muti, m nf the pro<..e6sing .md mar kel-
ing of lhe ~im..lt't'r pt,JoCilld!:i. The n,-pi1rlmenl of Com-
mere(! ;:md Frnnomk Ot•velopmt-nt .Jidl'li ln the wn-
struction of i1 rdndeer !;lctLJ).;hlcnng dnd proc~~mg fi!cil· 
i.ty in Nume in li.Jn9. Spedill re&cCirrh, d~·ve lupment.md 
experimental projerts wen, st,irlt•cl by re~l:!an.'hets irnm 
th~ LJniversity(lf Alaskd \\ hkh have ri.:.'Sulted m improved 



overall herLl managt>men 1:. In cooperation wtlh lhe 
Reindt.•N J-fprders :\.<;.;.ot:iation , the Ala:-.ko1 Stille 
Dep;nl menl of Commerce and Ewnmni\· lJ~·vt•lopment 
compilt•<. enmonuc c;l.Jtistko.; rm th.t. indu.."lrY \'I- hirh <lids 
in undl'TSt<lndmg the markt>ting n l reindL~r. 

Ont:,,f lhl" most import.mt bnml'i to themJustry 
n.me 111 ·t Llt.q, when tlw oriental m<1r ,et dt>vcloped for 
.1ntlt>r~ 111 the wlt-n !lvet ... tagc. ln the begmning, i'lnllers 
brought !:t I p(•r round Pn<"es have been as high <l:s $50 
pc>r pounu. Currently, U1e price i~ ..tbou l $35 to $40 per 
pound. The ollltler market pro\'ide:-. .1 cash incomL lo 
herd owners \'lo"ithoul h~ving to slaughter lhe • .mimfll. 

Passag("' of the Alaska ~atiYcll.lim~ St..Lllernenl 
Act, (ANCSA), m 1971 al\d the Alaska Nabonilllnlt•rcsl 
Lands Ct ,ns~rv.1tion Act, (ANILCA) m l980, ha vc cloud(•d 
the complex is!>ut: of l~nd mvner~1lJ p . I nst('cld of ju!>L OllC 

rurisdichon, rangelanJ.., nnw arc managl:'d by tht>".t1 leof 
Al.t'tka, village ollld tt!gion.al Nativt corpor.ttiOn.'i, tlw 
N,1tional Park ~·rv1ce, ilnd BL\ot Whilt> Bl \1 remains 
the inilil\1 grantor of fivP y~c<u pernuts, cuordinilted re­
"-t><m h m01nagement plans ((RMP), involving input from 
aUlanJ-nwninr. cnhhcs, l1;1ve bl;'en deYdoped Lo 01Jxi-
mitc range use whiJe trying to prevent ovPr U<;fl oi 111~ 
range::;. With hl'lp from the Soil Conservation Servtcein 
implem~nting the plil ns and eJucabng herdC'r.:; (Ill suwu.J 
range management pr.tctlC"\ooo;, a rotaliunal grnt:ing pat-
lent has been encouraged (Sw mSC'In, 1989}. Smcl:' mo:-;1 
:~vailablt! gr.uing permits he~\~ been allotted, im.reillte!:> 
in herd 'iiZ"(>S are linutt:d lo r.mgcland avuilabihty. 

'DH:: ~hort-h•rn ;narket £or rcind~.-er has been 
pmmismg; boU medt nnd .mller -;at~ have been Jela 
Lively :;.tilbl t> ;md Cotl:ilSlent llnwevc>r, long-term mar 
kc>ts :.r~ Luml~! by problems ll1Jt havt! plagued lhe 
1Jh.lustrv since thP turn of the century. 

On~uJ t:h~problems 'stheremotcnessof lwrJs 
to ~luugh lcring and processing tacililk~. Slaught{'rtng 
lacilitie:>art'limited. 1\lfhough many~m.tll airportshavc-
becn constructed in remote! sites m recenl years, l.1c.k ut 
ine.xp~:n'live 1rilnspurtation metllod'i k) market::. beyond 
the (.onsistent h •cal dt...mand of vallagc residenG ha~ 
blorkcd lhL (.dpit.."d inw'>tmenl JH:.•edoo tn ship meal to 
farther milTkl:tS CRobt'rtson )Q70). 

Another pntbl~m is lhe l.u+ of co ld ~ turage 

t;,cilitle<. tl• accommodi11t' the many c.:ilrcassef> n('('ded to 
pr.wadt' 1'111 adequate supply to mC'CL the ye;u-wund 
demand of tt;.>indef'T meat Smn" rdnd<'cr are slaugh-
tu~-d onl~· dunng the fall Jnd winter, there is nol a 
cunstant tlow o l meat Lo uistributms throughout tlw 
year, nor can current facihtics handle th-t' storagl uf, 
year's meat suppl~ . 

The nl'Cd for federal in_..,pt-'C'tion ut meal ha.:; 
prt'Sl'nled a problem to tht' reindeer audu:stry. An inspl'C-
b<.)n of th£' dwr 'Jnor t<~ sl.mght"r b reqwr~d, ao.; wt•ll as 
during Lhe pr(lt:C..,.,ing if meat ts tn be.:-.hipped to market... 
out:;ide of Ala'ilo..d. R~'totL·m~s nf where slaughtl'ring 

(Xrursmake~w..,fX"'Clion nearh unp,~:-.ible{An,hin, J9~Q} 

Diftcrt nct.>S iu lh~ philosnt~hy <~nmng owner:-. 
h.J\ t"conl nbuled lll a Ia k ol coht><i l veness m cnmnwrClcll 
J~vdopml'nl of the r~mdet•r mdustry. ~orne herders 
\ tew the owncrshtp of reindl•cr ilsa means. o f suhsi -knee 
;md as c1 re:;ult, dn not tend their herd-; full time. lltcrt-
is no d rh ing ftlrrc for tht?Sl! m'llncrs to Pxrat1Ll their 
m.Hk<'ts ,-.hen a Lun~istt'nl dem1nd iu the rural \illage 
prO\ ides adcqPate inwm~ from lhC'ir part-litn~ rdiann.• 
on rcindeer herding. fnr 0ll1lr~ the focuo; o t a gre.-~ter 
milrket outsideluc,1l m.1rket.s bappealing. l"ht')' m.mdge 
U1eir ht"rdr,; consta11U) a'l a !-YOk supp01l1ng enterprisl' 
(r>iell•rid, 11.)8Q) . llowt•ver, Lhe;. find 1t dilfiniltlu <-lren 
\ clSl IT\i'lfkCIS \\ 1lh limitl'd herd SIZI.'S and )dck nt car !tal 
to inve::~t in m.1rketing prumub<m. 

In conclu-.ion. the reindeer ind\Jstry has h.:~d a 
hastory ot hoom~bu:-.t afft.?Ch'd hy lhe mvner:,hip oJ rein 
d&!r, tht! usc of rilngeland cliectivl'l) Jnd lhL a.Mrkehng 
o f the reindeer producb. Even lhm.gh Lh~' prnbletm. 
lld\.~· 1:->r."Cn addtt:!SSed th rou~houl ltislorv, dlimg\" In 
soci.Jlatorm!'> and econotlULLhmah"" contmu~ .o pn•n•nl 
the solution to <1ll these pwblem.... Thcr~ 1s a great 
potentiill for lhL reindeer indu!>lry bul more co!lpt·r,ltioll 
betWL"t'n managing age11Lit"' ,md ht•rd t)\\1\~r; \ \ill ht• 
net~dPd befor~ 1L 1vill r~'\ -h l~al polenhal. ..J 
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A Profile of Interior Alaska Dog Mushers 
Alan J ubcnville .. 

Wilh.-lm C. \>\'11rl-.:miln •• 
Amy Smith ... 

W halt' nul Hnilluely A laskan, dos nua-.hmg 1s nn 
irnport.1nt sport ilnd tocill point for ~oci1 l 
interaction during the \\ inier in the state. TI1e 

ldilarod Trail Dug Sled Race is Hu\\ world famou:., and 
F,1irhnnk<; ,1f1111ra l lv hosts 
\·vh.Jt i-. urgu.1blv the wnrld 
LhuntplllJl!ihip l f UOg 
mushing races lhe Open 
Nonh Aml'riciln Slpd Dog 
Ch,unpionshq . Olh~r 

s •gm;i unl events :tre the 
Anrhor,lh<' Fur Rendezvous 
and the Yukon Quest 
lutem.1lional Sl~d Dog Race. 

M etJ10ds 

Th.e intent of tlw~tt1dy w.1s to first dc\•elopa pro-
Hle uf the mu::.h~(~ in h?Jffi<; ui th~tr backP.Wund, parttci· 

palion pr~ttems, ,1nd cost<; ~>f 
upcrahun. Secondlv, WI.! 

Willllt!d to tdt!.ntifv impurlc~nt 
ro'Ylurce cnntlkto; .m I pre!· 
t'rt'l ce., for managemt •n l pro-
gt.:ll11..., 

Bt•t do~ mushi n~ in 
,\ l.1ska is more thnn these 
);lamorou:. medta events. Il 
1.., p.1rl ol the stnte·~ Silcial 
f.1bril. Lotal \'1-'ed .. t:>nd races 
dt,d recrea Uona 1 outings 
ha"' c ((I rtllrL'fl I h~ i nlerf'sl 
1 't 1 growing num~r of par-
ltupants and sreclaloro;; 
~.like. L.ik~· ilny ilcti,;ty uf 
~his nature, financial dnd 
n:sourrt' impacharedL~tnb­
u LL"li .1cro::.::. he rt:~ion. With 
thb in mind, \'VC decided io 
l,lk\. .1 look ol l doy, mu~;h ing 

in J nt~nor Ala~kd tu make 
.rr1 tnili.ll <~~f.es!>ntl!nt of ils 
lmp<KI hy 1<'oking <~t the 
prnfiJt' llf dog mu.4lers. and 
.,Ontl' o l the imrort.1nt m..m-

M,,;ordo~m( wg.,~·ut.• ~uchnl !ht'Oflt.'ll Norlft 4.Jiu•rkalr, 
tlol!l b(l/IJ cvmpl'lifor~ ,md spccfrrtor~ dr1ri11g rnft•tilll' 
Alr1:;kn's <t'iltto•r m,mtils. 

·nlt'(lrit;in1l hslo1J dog 
musht'r" to whom t h~.: "UI\'t!V 

']Ut'!;lLUlllli:llft! \\,15 !>ll1t Web 

dcvd(lped using ~ '<;nnw· 
ball" or chain rd~rr.d te._J-
niqu~.. (B1crnacki und Will· 
dorf 1 Q81). Thh lt'l hniuue 
Wds .1dupleJ. bee.:~ use hsls of 
those bdnn~ng IL>dog mush· 
mg <Jss<,ciatitln'- were n11t 
ava il.~blt? c~nd many mu:o.her~ 
do not bf'l.,ngtnilssoci,,hun-.. 
Rvt.P-> a~king p~opk tl~ 1-' u~ 
lll'lpate \ ere mil-it ;)\',l JI ,thll~ 

1t '' spt-'1-loll dng nushmg t'X-
h•h•t 1 the Unl\ er-.lt' o f 
Aldskd .!\.1u!>eum a t l<'ed 
stores, and a l locill clubc; In 
01dditu:m, ol llC\\ s .:~rticJe \\ ,1..; 

publi ... hed in the Ftlirbmsk~ 
Daill1 Nc;ps Mi11cr r1nd lcl'<i 
s tore new..;Jetter~ , sktng 
pL"tJPl'-' to vnlu11l('t•r to p.u, 

llSvnwnt 1-.suc.>s 1 he r~sults ar~ ba~l:'d un i1 ::.Ltrvey ~.:nn· 
dulted 111 )llR7. 

* Profesf'or of Resource Management, School of 
Agriculture and Land Resource~ Management, 
University of Ala~ka Fairb.mk&. 

** Associate Professor of Economics, School of 
Agricultwe and Land Re'JOurce5 Man.1gemt!llt, 
University of Alaska Fairbank.~. 

""** M.S recipi('nt, Division of Resource tanagemcnl, 
Sc hool of AgricuJture and Land Resources 
M.magemen l, University ot Alaska Fairbanks. 

tiL;piltc in the study. Ont J .t 
per"on \ nlunh.'t.'rt:d lw I -.!w w,ls :t!:>ked for tdntt>5 ol •<'-
ditiott.llmusht!r.; whum WI' could <"nnt.Kt. ·n,i ... r~uht•d 
in a tot.1l s.1mplin~; IT~~ me of 4lk) dog .rtli!>ht:-r!>. 

A prt>t6 ed lll..lil •)lh!StiotrnaitT wt~s st•nt tn ull 
400 prtVIou-.ly i rkntiti~,d mushl'IS nn Odl'bi.r r, Jt.ll-'7 , 
..,\;th il follm.v-up ;'o~k.:~rd un 0Llober L , 1 Q87. A tota~ nf 
l ~9 guestionn.1irt.•s \\.'<?rl! cnmnkt<.'<'i <tnd returned. hut 
not all qt•estion~ 1\'(.'rL 11'>\o\ t'n~d by all re~p( 1ndents . 
Thu::;, the tot<.1 l rcspon~e tu .uw one questio11 may bl less 
Lh<m199. Inlhesubsequenl sedion these nnn r.•spon~~ 
ar.__ n.!fWrleJ as missing d,1la . 



Results 

Profile of Dog Musher<t: Resplmdents were a:-.ked to 
d01'isify U1Hr mushmg achvi ties w i thin the categoril~s: 

r.tLer, r('crealJOn,tl musher or combina liun. Fifty ~ven 
pcrc~nt pi .:teed them::-.elvcs in lhe comhinulion llltegory. 
'rlVC"'lty-tour percc·nl classifi,,d th~u1 ::.clve~ .JS racer:., .md 
It! pcrcenl Sc1.id t11P) Wl're re<.n.•,lti{'Thll mu'iht·r-. 

Infnnnal.lun rcl.1ti11~ ltl year:. ol cxpene1wc is 
summilrizeJ m Figuno t. I h" tYp!Lal respnndl'ul had 
morethan fow ye.1rsol experiem ,•,suggesUngth;ll there 
i<. lunglNity 1n the .,port FJec.1Lt'lt' o f the conuruLTnent of 
hml 1nd mt•ney, it lS nnt e~ sport one would ca::.u.:~ lly 
L 1ter. 

I 
I 
" • 
j 

Figure l . Y c lr5 uf lvfu..,flir~g Etperintro~. . 

The .mnu.J1 household 1ncoml.? dbtribution for 
the H~~pundcnb 1s ~hown in Fi~ure 2.. Avt•ragL .1nnuitl 
iucomt· l'XC\:.'t'deJ $35,(1(1(). 

' t I 

~ 1( r 

DistnblltilJtl of tot,llllnnu.tl o~rating expem;es 
tor the part.tdp.1111•qsshown m f!ig·ure 1. Timst' wporl.nA 
nl~ e>.p(•nses typK.1lly hiliTe~ted and dried hsb for dog 
t.1ncl, and d1d thC'tr own \'CtcrinariJn c:trc. ThP meJn 
atu1ual npen~tmg ~-.pens.e was ~5, 127. There was nu 
sJgruftc.mt rclahonship between j t1wme .:mJ annuill 
operating expl·nses Howe\rt'T,lh~Jt:! were ~ome intl•rt.'t-it 
ir ~cases suchns th ree re<.,ponJt•nts \'I' hose mcum£'s wert> 
less th.m $5,000 out \', ho rt.!portcd annlL..ll >perating 
cxpert~es oi ncarh $2.1){)0. 1\ Jnt! respondents repnrtt'd 

cxpenseh over $8,0Clll. Part uf tht- variCilim m cxpen~es 
no iuubt rt>Ac1:led dJ1J,~rl•nce:, in the ~i7l' t,f kt:nnds 
(numher of dug" owned) 

•• j ~ 
11 a) 

J 

Figure ,l. Tllftll . 1muml Ofl<'1 Iting flpr":IISi-...; f M.1_1or rqrup-
mml purtlm<;<-s .m.· Jltlt rndutfd.: 

111 ~ nl.1jority t'r .mmml o}1eratin g cxptmse goes 
l<H dog fO<Jd (Fit.'lHC 4 ). 

J h e no ~·x pl'll<;C respon&~ "~prcsf'nts 1..dh::hing 
and drymg l tsh for dog fnod . 'J ht.•rc is such" d emanu fm 
SJX.>Ciali.zt•d do~ tood to mL>el the tt~ed"' ni sleJ dogs in 
Interior Alask.l thil l !Ot:al ff'o..<d store..'i ha\'l d~•\'eh ped 
lht::ir own diet. Nutritional sludicc. h 1'-'~ bL't!n cond1 tcled 
hl·r~ in Ut l: Scho~1l of <\ "Ticulture .mJ I and Re ... nu•rf''i 
\iana~\'menl tu te•-t th~ nulritionill 'dluc of c;nm~ llf 
r h~ products . 

. \nnual Vt'll'rinarian t'" pens~~ -eprt'~l!nt the 
~econd miljnr dug mushing expen~ (Figt.lfe '1) . 

l 

l'igurt• 5. /lmuw/ l'ctt'nlmrum C:...\ J't'nsc~. 
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The vctcri nJ rian expenses are rf'duced in sc•me ('tl'iCS by 
llw mu~hcr ad minio;tl'rin~ fir:-t aid, pills or sht't~, .tnd 
hnme tL'CLoverv,rJI.hcrthan having lhe vel!..!rtnallan dolt. 
I l hes~ ca::.es, vLlerina rian expenses reprC'Senllhecoc;l oi 
prl>sc:riplinn llll'du..,n~ <md majo1 rt1l'thlll probll'm.;,;. 

1 he I hird l.1rgest expen-.1;! C'olh.•gnl) wa dnb 
purchJSC ~lr brcL>din!:) tFit,"Ure ft). Ne.t rly hal£ ol tl1~: dog 
1 usht'I!> tt'ported no expense ~ thi.; rntcgof) lor the 
lWIA R7 st'aS<ln. ln~e expenses were si~.:nificantly rt.'-
l.th.: to" hetlu>r one \-llil5 .1 rc1ccr or recrt'altonal musht!r. 
The tendency \\as for the recreational musher lo have 
low or no doh purch<Jse/hreed.ing expenst•; lht.• ran•rs 
had higher expcn:-ot'S. 

'l nl' modal r.mge nf fret]Uem_v of p<nlh:ipaliun 
w,1s thn .. --t· to six outings J..lt!r WL~k during lht.• pet~k 01 thl' 
wmtersei:l~ll l\ . Early season tripsll'ndeci to be !'horh\'l th 
d is tance" increasin~ in late winl er I earlr spring (Ftgure 
7). 

a r ,,, ,.. ~.Mb , - . 

a J.r. •~ .. 

' l ffl 

Management Progr.un rreferen~es: !\lo~l 1'esp1mdc-nts 
prderr&l Jw l lo hil\·t' add ttional ft~d lilif'S or m.:uLlge-
ml!nL pr ogrums .:u:; ll11l)?; i'15 th l;'re were tr.til!> availab l~ tt:t 
th~?m l ~igure ~n The maiorih t lf rad11~ muslwr~ preit'r 
trail mMkers "hereils the majmitv nf the 1 ecrc.1tional 

lllHSh<'rs d o nol Thi ~ r• l.1tion~hi p \Vil~ st.ll i ~li\.llly ~i,!;­

nific.lnl Prl!tercnu, for ,1f;C11Ly-pto\•iJeLl m tps w.l'> ulo.o 
statistically signith:anl in relat..iL'n lo musher LVpLs, wilh 
recreil lional mushrro:;. w;mhns n,,,r., and r<tCt'rc nnl. 

60 

Resource lc;sues: Mu ... hcrs were .:tsked to id~ntify their 
currentc~reasof t1~~- TIK>sC liSt arerlS \\'C'rC' (lllllhi lu'd intn 
tht morl ~cm•nll l t L~~nrit~ •• 1~ -.h{lWTI in J ..tblc 1. Pihure 
9 -;how!> n""P<ltldL'nl~ rl! .... ldlng ru UJ bdll area-. tmlical i ng 
Hwt lhey h<~Ll vht,~en r~tdt.>nce in order to mush, whik 
respuHdenl-. lrnm the more wmole ;ue.~s of l nhmm 
Alll<ik., did not Till'> n~l.1tinruhip w,-~S st.LI bucalh stg-
nihcanl. 

't • !!' 
ll 
& 

"" 

] " 
~ 
i 

Figtm.• 9, Clw~c Residma i11 o~tdi.'T t. Du~ i\4usll . 

'f<1hle 2 shows tlll• geogr.:Jphk Jbper!-iOn Llf l"h.1g 
mu~hin~ .tdivlty i11 rel<ltion lu u:osident'£'. Tl11 n. i., ,·corv 
little lit~pt•r::;ion aw,Tv fn~m 1 he residt!nL~ tun~..: Thu~, 

whil~ tht•rl! is .111 urban-rwal dilfert.'nce m t-·rmo; "l 



G.OI L>STR£A!U 
CulJstrean. 
Mu phy Donw 
E!.lcr 
F<t t mer!> Loop 
Chiltmtka River 
Ro!>ia:CreQk 

llRBAN .lREAS 

CHEN.4 

Uwna Hol Springs H.o.1c.l 
Nurcfille/Chen,l 
North Poll.! 
Tanun<J l~iver 
F~irbanks 

Chena lvlarilm 

RURA f ·\REtlS ----------------
£dL('Jl.d ~lil.DE. 
Sakh.t Milnley l..:.ureka 
mTRAL INTCRLOR Cirde C!mttill 
Tok Tl.:Llin Tnnilnil Betlles 
G.1lena McGrdth Koyukuk 
H~u..ly Denali Brooks- Rangt~ 
f'>clta Sh.w.- Creek Ft. YLtkon 
Minto Flats Culdfn0t 
Chist<x nina 

Tnllle 1. Mu-lling 111111 [{r.;;irtt I!Ct' !\m1 Ollcgories. 

Summary 

Our initi,ti lo<,kaldugmushmg ln 1 ntcriL•I o\I,,.;J..,., 
reveah<d an J.Clt\'Jtv domjnJted by pMlu 1panh '' ilh 
et11tsider.1bk \~M'I ~1f :>..ptoru~n ' . ~-lon: than 1tallol Lhe 
nmsheJ "S1JfVC\'t~d teported J nnual hnn~d1oiJ in~om"' 111 

.ex res" of '!>Jc;,ooo. !\ \ eragl• amm.d operiltln~ expen:.es 
exceeded $Ci,OOO, with cxpendJt\IT'('S oll dog fond ac-
counlmg IUT a l,uge rart of thiS cost 

Parttopiltion paltcms sho\\ lertglh ol trips in-
crk!.t::.ing as the '"''mtcr progre~~~- tu~ht:rs expressed 
httle mtere.-;t in manJ.~Lmenl program~ other than ~Jw 
avaibbilit} of lrai Is. \.1ost dog muo;bers p.trticip,llL• neclr 
!hei1 residl'nccs \\ilh those in the urban art.?as indk,,ting 
thai aCCL'SS to mu~lung L)pportumlle'> w01s <1 faLlor 111 the 
choirc of home site. FinalJv mor~.; Lhan h· If ul the 
mW>hcrs ~urveved ~~ 01 mt,dk!ratte>...I.K£'\Ietl? nmflkt be· 
h .. ·een dog mu.,hmg and "nowmobiling m ilreas wher~· 
Lh~!->e a•t•v•tie.., • o-e:>..Jc;t .:J 

Rec;tdence Area 
-
Cold stream Chena 

Mush Area An•.1 

Lrold~ln·.,m Arc<1 ..n· 9 
(87.2) (J :'.Jl 

C'hena Are.~ 5 60 
(lll.o) on.m 

Cenlral TntNior 0 1 
(tl.O) ( J .ll) 

N Central Tnt~rior 0 3 
({1.0) (4 9) 

Snkha, Other 1 l 
(2,2) ( l.()) 

Column Total 47 74 
'N11ml"t'r i 1 parPnlhl'~.es ill.: pn~"t!nt 1•i ,,,]t,n 11 total. 

d1on~mg one'~ residenLe to dog mush, Jll dof; mushe~ 
essentiil llV cond uctt'd l heir acth ilv entire tv withjn tlwi.r . . ' 

Th~o"re wils little p>.?n:ei n,J conflict wilh l1thcr 
u.ser:-; other Lhu.n \vith snowmobilers. Sixt\ -o ne perc€'nl 
ul respomiPnls perceived moderate to sever~ ~onflkt 
between tht:1r d0~ mu.shmg 1nd snowmobiling There 
WilS :~ sla LtstJLall y significant p01 ttern ol more pt>rreiveJ 
.:onl11cl bv race~ am! IL>ss bv recrt>.ttWn1J musht"rs. 

Lt.:ntral \J . Lrmtral S~lcha Row 
Jntenur (ntl!HUT lotal 

0 2 0 52 
(o.m (7.7) (O.Ol 

2 2 0 b9 
(6 .71 \i.7~ lll.O) 

28 1 0 30 
19~.1) (~.4) ro.m 

0 21 0 24 
(l).()) (80i) (0.11) 

0 0 IH 20 
(110) <0.0) il OO.lll 

30 26 18 195 
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Hulless Barley and Crab Shell in Diets Fed to Steers 
f.redm: ~L Hu!-.hV * 

F
~!?J.ic,Luffs pruduceLl .md ,,\·.ul.nble in •\Ia~!,;,, tt > 
formi.J.idte diel3 for Livt'stu~k production an• hmited tn 
hY\• Let~al grajlb tur t!11ergv {harlt.'"V and nats), rrunim~ 

bv-pruducl"> for protein ( me;~l:- produc-C'd (~lm St'Oifnnd 
pnx.e~ing w.:tstes t, and <1 f<'\-1.' rouv,h.tgt't- (r,r'lo;o., lht\ \ It' 

silage bribgica~. fal1Lt b~1ru cmd cwr rt.-sid ttt.""i, Iii..(' •,trawl. 
Of the lwo cerE>.al g-r.lin~. barley •~ the rno:;l imrort,lnt nnt! 
grown in Alobka (\\'noding, l977J .1nd hke tl<= rnnnpl~· U~l~ 
\\orldwide and in the lowl:!r IR •lilt~s. tt is pn•d,lmill\lntly 
uttlized for animal tct?din~ . 

rLll mmin,mG, b.ltle~· h.b a tet.'Cling hllue th.tt 
vr1rws fron t RS l11 q- p~n..~l the i~...>edang \ alue uJ t.om or 
Gor~hum. Th• v;m<t tion In it>edmg \"aluc i., 1eL teJ to tt c 
l} p~ ,_.r pr•'du~ iott or growmg IUC"dlio'1. 'llu~re 1~ limitt.~ 

tnf••m1al1on tm la" relit tJVt> fet!-dmg vr~lu~ 11f b.H l~v hn•wn 
tr, .l\l.lc;ka '"" hPn !llci11Jed lu l'll..>ei ~attle hnto.,l ing r.ttioll". 
llll.' lcmer f~~·dmg ' '•1hte nflnt lP\ l'' inm n•mpa r ~d It• LUlll 
1.s p.utl} due ~o a htgh~·r fib. r, I• \H't o;tr\n h, <md ln~\ot! r 
d i~~>;<;t ibJ,• cnt'riD ••mlt'nt Hl l1 ., - llltY.trs 11f h..1 1c\- r"• -
t.tinlt"..;.,fibl;'r (Hu..-.b\ , n i Kncg, I Q~ . ,J.lnd moH.· ~t. rlh 1111.1 
th~rclure, mav hu.VL' .1 feed in!'; \'alue r,n tghh, cqui \·akn' to 
o.:om and w heat. llowen~r. nu~ mud; hulle-=~ ~arll'\1 ., 
pwJuced m th~ wllrld anJ onlv hm1ted infomlali t'n 1> 
avail.tble concerning the Jeeding \ ilh:Jl fnr !in:siPL:k. 

A hulle:.. ... cultivilJ"'Thu.J.I' \'l.'ilS de,·clopt.•d in ·\h-.k<l 
bv RL. . avlur and rdeast.·d •p 1 1~1 (Tavlor, llH5J. Thb 
intwdud )ry ~...ultivar was intl.!nded to be char.1ctt>n t•c o. 
th~ hullbs tvpe and 1<> untilm :.ib•mfimntlv lower tiber 
o.:ontent Jue tot} ~ J,,..,.., 1..1! the hull during threshing anJ 1 

\,' il." :~.~-.un n.:J t 1.al he hullt·..,~ b -1rl \' nM\ o.:ont.lin Jo;r'l-,<~h'r 
ccmcentr.ations 01 .l.Y"il.lble enenw when included i~ li\1.: -
~to.:k di~. An ind iCcltiun thut llmal mar pruvidl' gre~ter 
n\'<li.Ltble t ergv in n tn1 in<1nl dteb wa::o rcport~.:J b-. ! lusby 
,111(1 Kner; (] Y87) \\'h('n ,tn In\ itru Dn 1\filtter Di!>.JPpt?JI -
,1uce UVD\iiDl oi 'lO percent fur Th uo:tl \.Vas wmp.u t:d lo ;.t 

7h percent IVD\.fD for A..laskiln coH:'I t.~ hade\'!>· TilttJI is d 

~lX-tO\~ ..:ulli\'Jr .111d is onl\ on~ ol thn~ 11ltlleo,~ hulevs 
~.:Htrtmtlv with stJil,lblt yii>l.l a.ru l<1J..,e<J$l: resisl<l•1Lc k mld 
, tttPrla f••r clmlmer(l<tl rruduchon mNorlhAmL·ttC,l 1l1e 
(1lhPr two hul1ess .:uliJVars are 'Scolll' and 'Tupper' ftom 
St~sk.1 Lclwwan. C.1nad.1 . G1nadtan rcsNrt:'h hao;; IJtdinh:d 
that 'Srout' is c;upenor to \0\ ,•rpJ bcltlcy (ThclC'ker cl oll., 
198/J and 'Tupper' i~ equ.:1i to wheal fm ~ro\.\'tnL~·hmshm~ 
pigs (Bell .md Keith, ICJ88}. Howe\•er, rest.'arch mnducteJ 
Jl the AI ask..• Agriculh.1r.Jl and Fllre!'try Experiment Stilt ion 
f01 ill.'d to demonstrate any difference in perform,mce of 

Associate I'rufesso:r of An imal Scienl'e, 
Agriculture and forestry Experiment Slalion, 
School of Agriculturl! and land Resources 
M3nagement, Univ~sHv uf A.l.lska rairbank.s. 

>;ruwmg-Jini.shing pig~ cu ·l l1> R Wt.'t'k-nld !>I.Ull'r ,,i~-. 

when Thuul Wob wmp.ul'd In .1 -nH•rc-J r tltl\'•1£ (Hll!'.by, 
J()~7b; l lushy, I qtNl. Re5r'lr<h mnductl'd with .,]t d du~~" 
ha . .-IL'ffi<m..;(r,lt(•d stgnti1t411lll) ~J'\?,Jl~·t d1y m.11tt>r dlgt:>~ti­
bili ties lor did<; ;.ontainlll!\ Thtl<ll tlrttll • m~·n-"1 !'ldrlt'\ 
(1-Jusb\•, 19Rfll. C'.Hlldi.m.; hll\1' repml~·d polu ~"1\.'1 fornt-
:mu• of hwiiL'l" dmks fr'(J lnJIJps!i 1-,.Hil'Y l1 111 lh11 eg!o\ rn,-
dLlClmn w.1s <'L)Uill \\ lwn I<Jyin~ h1~1s \~ 'll 1&1 I IIIII•·..,.., 
barley or whc.1 t bil• ~·Ll dtt'l•. ( ~i<l<;M'Il ·till., I QH5; ( l,v .. ..,l'n ct 
.1! I q8.8). With the t•xceplll m 111 .m Al.v.kan l'cpurt hy Km·~·, 

<H1d f Ju~b}' (14~()) that h'TU\Vth rt.•rl•lfrllili1Lt.! ll) lambs \\.1'.> 

olmtl<lr •Nht:' 1 tt'J hull eo~ or C< overed L..uley, no mfurmatiun 
,., ,,v,til.tllll' wn.:~n.i ng th~ keding .1lul~ ot hulh~ barli! · 
fpr nlmtn.ml., 

l~.:dm~ ,. l)hltnb fllr l'L'rl .:01tdl! m.l'f' Lw as .. oci-
<t l,•d 1· ith l tgh-u>nu~lltrnt~;: gr.1in Jit:l~ ~ud1 ns burlt•v. 
n,,•o.;~.: 1 •r"blt.•l1t'> m ,l\ im:Jude cattle gum~ JH f•>t:J acidthi,, 
((•llndt>r \PIal\., {'"'t'', blt1nt, and dtctrrheJ. It pid ntmt:'n 
termeutillloJ , 1 o.,t,lr"h trom pn'a''>" ~r <~tn c,m ..!t:Cn!dse 
nmwn pH r, h1u ··dluh,lytic ndh 1\' , .1 d l use ntmem-
tir, (Q~I...ov, l 9:"9t ~\'hc.1t .,farch 1-. h ~ hi\ MlltthJ~ 111 the 
ntrn~n ;mJ lml"r-. pH ell ,1 r.1p1d rnle bu lhr "nlubthl} ot 
starch fmm l ulJe.. hult·v h.1 not beer.. dctt•munoo. ,\ 
mnlinucd ht~h le\ ~ 1 of gnm th and lcc·d pl•rfnm1;mcc mil\' 
be m.ointaii\L"1.1 hy . ndudmg n 15 P''ret·nt •H' the dtd " 
rough.1ge Diet.u-v mugho1gc will sttmulal~ rum.•n papt~-
1.1 In .Jdditiun, .dh·, production •'""Ocialed ·w1th the 
('hewing L>t th hber shnuld buller the .Kid<., lormed h\' 
r ilf td otclJ'< h br~.e.tkJown und !'t.1bihze th rumen ~nviron­

nwnl. l n AJ,,s.._ t , T• tgha~\.: mit\- l'lt' an e"pt'n"i' <' int:,r ·dnmt 
and is Jm, ·n w01il tbilit' ·n th~· tlasta! arL"a., l)l .h< ~tnte 

w hL•rc nrl I·~ .1r~ r •• ,,.l'd 'I hL .:o.use shell nntt n<1 l '1[ crab 
mt",ll ( "I?J- ,11 .tlt'l.. pt>v!>it:all\ ,,_ ~fo:.:l'ning ,,.., material ~r~.tter 
lh,t 4l)..ll1l'Shl 111.•\' pusc,tbl\1 be utilill>d a=> J did.Hv fi~r 
~.nur, ~~in c-.llt1t r<~liOI\:> conta!nmg hull~ss b,n Jev. 

Prtllr lil tlw tledtnl? of the ~:t.Jb anal snnr11p iish~:r­
ie-. Al.lsktm fi..,h l110oJI plnnb nnua'lv pwduc:~ .lbout 
-l-.1100 ttm.; of t·hPIIt <.h nwal (Husby, 19~7 •l . (htb mcab 
ha\'t' l -<'f'rt ... hown n h,• of ,,.ht(l ,1o; ,, protein source fur 
SWim tHushv, 19Hl); Hw;hy C'l oll ' )'l,i{ I) lw n pLl! mg 50 
p...:rcenlnf tmpilrkd ·.oybmn ffil'Ollt n ha rlc' h.lS<'ci ~rowmg 
p•g d tcts, for lad.lltng ,·m-. 'by m,·lud 111~ 1 ."i ~·r, cnt m; 101.11 
r.:rtion dry matter (Brunda~t' el .11. , 1981.1, flrundag~.- t·t ,,1., 
l9lH), for bed Lilttk w1lh Jict.trv leveb tltJt lu t•x .. eeJ 10 
percentofbariey-b.t;,L'<i die b. 0 lu!>b) et,, 1. , 1981, l..oH.lmrnt-, 
1~88} and ol 3 tl ITl!I!'-Chukt. prutt!ill .. upplement for low-
lJll<llih haj' fUl winter fL'L'din )., uf WL'ul1hn).l calves 0 iu~b't' d 
al., 1'1{!1 ) . 'l hl' .t hove recommend,ltiuns .ue b<~.sed nn ,.Juw 
Hlllll'Il ,ld<Lplution cmd limit~d p.lhttitbli ity for aab me.:Jl 
(Hrund<l~t' t"t dl.. Jll~lb, While, l'lHf). AlthoJu~h cr.1b meal 
was limit...·d I u a 50 pt'rl:tmlmpLKt'll1enl uf suybe.tn mt!.tl in 
Sl\ in0dir•t..,, tltl' fin• J1\dleri,tl t'wm cr<lb t1tL\ll p.t:,...,in,.; through 



d 4()-mcsh bllV~ to JJ o\~lllg rh}Sicill St!p aration hctJ jm 
pmvt:'\i nuh'J tinnatl}' ldhtv and replaced ton percent of tlt~: 
..,ovl>ean m(',l i m ~imil.u barlev dwts ( 1-fu~b), I QH(J) Tlw rL'--
rnainmg coar::.e m,1tenal or (r<tb tih e)l Ocs!> Jh.ln 10-nwsh} 
Clll1tained i1 gr('illt'r level or chitm_ il polysacl.'haridc in &:tab 
"1• II tint w.asdt>tennined by ;J\:ic.l detergent fiber anaiy~is 
\Vall ~oest ltlh1l to be a Hl'tnn s comp<men• ut shell fi~h 
meals (Stelmoo...k et al , 1985). Pc.tton and Chandler ( 1971i) 
;md J'att<m ct· 11 . 0 1-F51 reported that blur crab meal and 
chitin could IX' d Jgl'1>ted hy yomlt; rumi n<1ting calves ln 
VItro !otmht-s l"\y Ortega ;-~nd Olun:h (W7<1) indicated lim 
itoo conversion ol dutin lo vnlatJJe tatty acids. llowevcr, 
following ol 'oi X Wt.'t:'k aaapL11 h)ll to ;1 tanm'r crab me.a.J. did, 
l1oth in Vllrn n llle\1 illld T<>t I y 1%1) twn·slnge JigestiC111 
and in vi.vo nylun-b.1~ dig~'&l i b1ltty techniques [Mchrc7 
illld On;J...m, "19i7l lndJnted lh<.tt up to 21 J"lCrLent of I he 
chit in t:'nn l• nl nM} be dewaded by rumen m icroorganisn'Ui 
1 n lhe I irct 48 huur!> (While, ] LtH 1). R.-~u Its from total 
d1gesbhlhl) <:I 1Jit.:!s 'Wtth beef calt1e indrc.1tt:'d tha t som(' of 
tt-e chitm Wilo; ultlued 'Whi.'H cr.t\'1 meal replaced 1'i pern•nt 
ol brLimegr.l ~s hi:Jy in ma.tnl('llclllCe Jiets (Hu~b}' and Mm 
1uw 1Q88). Ptehmmary ob~rvaltuns o l a study v.·ith 
ntmen microorganc;ms in rnrkhmeut culh1res conta ining 
10 petct!J\t grmmd crab <.he ll as Jhe sole c<1rbon ~ourct.:! 
mdic.1teJ th..<t :tn mtaeroblL tungus W<JS the predominant 
••rganisll'l tm dq;tadmb th~· cr;Jb ~hell (Hu.,.h~ md 
Yokoy\1ma. ]Qb9l, 

'1111:! obiecli\'4!"' ot th1~ 'itudy W\!re: 1) to compa~ 
tanner crc1h ~hell to ch1 •ppl'(f bmmegms.s hav il." a pot• n tial 
nmgh<~gt> -,uurre in hullt"is borley dlt'b fur hni.shing lwef 
~tt•ers, arH. 2l to cnmp>lrl' 'I hua.l b,1r lcy to cum .:ts the sole 
f'T'IIn -.ouro...e m d1C'IS fllr fini ~:>hing h(-ef ~lko'ers . 

Miltcrial.s olnd Methods 

Gent!ral: Th~e two grm\·lh l.riiJio.; \\• r~ ~unducted IWl!r c1 
thr~'e Yk1.lt period With') n.\11 replicated m 1486 1nd. 1LfB7 
ami t ill> li~treplicatPtll l'rialll Cl"'mpli>kd in l9R!h.,,th lheo 
s.:cond replildl~ <irheduk•d for the J91N Yd w m ter. The 
steer· WNl penned indJ\ iduall ~ in P" rt1n.ll) c;},)ttt.'d con 
Jet!:! !lour pt.ono; ot !l}O !'i'q, It , in m •nclo-.ld h. m wtth a 
miJUmum wtnler lemperanrrt> llh1ll1ti.lliled .1t +5 llt.:!grces F 
:lnd with ambit>nl spring <~ nd '>Ummt5 tempt nturt!S. Prior 
to both Ina[.,. '>l&!Ts wen' i nJ~IL'J intr.tmliSO.IInrly w ith 
t,OOO,OOll ,1nd l c;u,llOOlU nf i l,unm~:> ..\ .1.nJ D, rc-sp~ti\·elv 
rnJ ho.~a been Vile. mo1teJ <~1 we,millg lur the r.>spira t. IT) 

compte" dtsel<..('S t RVD, lliR, PI ), I plt,:-.piwsis, enl\.'rtt-
tnxvm.i ... anc.l/o r hl.lLkleg-liJ..e dlst•aw-,, dnd treilll.'d tor 
1111crr al para~il~'s wath Tr.tmisol. Al tlw ..,tart iind t.•rmmfl 
liOn Ofthe trial 111 rlnian,lb \'v'E'It' '-\'Pight'<J ~'11 1:\'v'O rOl1Sol.:.'l '11 
t H.! d ,ty.;; tlu~ mean live weight was th~'l.i as Lhe tmtial and 
hn•ll \\etght Dam on >;rm~th and ft'l.'d inlakt! ·were col 
IL•ded. A., :.tPcker.;, all tlw stf'er<. fl!Lei\'L'J trec-dWif.'t' 
~run t>grao,:. ILlv and bll-40 blend of tr.Kt> miner.JJ sail wllh 
v.1h1um anJ phnsphumo,. Ibe t>xp~r1n1ental mix<'d diets 
Wt> t e mtrnJuced -11 fo1u lb/head/d.1y and inLTea.;L~l d01i l)' 
ln 112 11>/h~d l\'ith r l ~~~b~LJlll'Jll n•dm·taun in hay unlll 

full ft!ed lt·v•..ts wt•I•' Jtt,lilll'J in approximdtel\' 21 d.l)S. 
SlCt!Th !1.1d ad libttum ilrrt·~" o ITe'lh Wrllt'l >lnJ trc::;h f~d 
lh.J! Wd~ offen.'G' d dv. 0m \\''!I t LOllt>!:h~ fllld 1\'t'U:;ht-d 
biw~'('kly. B.:~rll?v w ,., val'oc gmund and 1111\eJ w1lh 
chop~d bmmegrolt-~ ho!\ (apprux. three m.-lw~J or cmh 
~hell itl a 85:15 rahn (uH1C~nlrOlll' Ill wughag~·, dr} matter 
bo.~sis} and nincr.J I . All dict'l \ Vt:r • lnrmulah.'•l ;md mrxed 
as compll'l~! simpli fled diets. No growth p ll111ulant~ 
(impl;:mtc;l 1..1r f<.:ed addilh ~ (anhhJOiit..-.l Wt!re wd 1ded in 
tne-;e awtary trl!.Jtnwnt ... 

Trial T: Ttm lll!a"''Y Ht'r~ford .. Le<?r-; (416lb., w~n· l'"i\l1dt •ml;· 
a ilutted tu l~"'·o diet.1ry ttt!atment~ 1n .~ 1 "';l-d01y tnal to 
wmpo:m>. crab shdl to hrumt.graso; hily "" a rouglMgt• ... up-
plement m hulles~ barlt \ diets. Comph>le s1rnplitH~d diets 
(t.lbJe l) Wert! rorrnu]atl'd h.J provtJo a ~5 JXTI..'L• n l {;f<llfl 
conn•ntra te to 15 perC\'111 t lUghagenli11 viti o,m,;;!(' ~ram 
source <md '•' iUlin thilt 1 atw o 1r p<;l mel'l nr L''<C'• •d tht' 
National Rl>o,earch Counul (N Rt I nut. ten . r. quin:nHmls 
for crudP prott!in .1nd mm..:rab. TI11~ tesl ~lict was trmtlll-
lated to C•>n~<tin lannt>r 1 r.th .,[w ll r.1ther than chnpr•"!'d 
brumegra-ss ho.n . fanner n.lb t-heH wa.;; pruJuced trom 
lJnncr cr.1h meal pruduct"d n'mm~n:iallv fn1111 mw pmc-
essing wast.~ l \ gnnding. dryi11g in •l Nmwt>~o.rian-tvpe 
slt..'cllll multiple coil d t~ e.r, remilling, .md nddrng rlll'll,'\.1-

d iltll l'ht meaT \\ .~~ 1>epuratl'CI throu~ u ""'.{J-m"-..;Jr ~J'~en 
(nOl l micron hole si7e) "'oitb a Roto-Stev~. Ruml'l1 fluid 
s<~rm){'s \verc coll~ckc \ id ::.tomoLh l11l ~ f•.nn oil t<.'l'T'S l)ll 

tl1e fmal del'> uf the fco-..dm~ t.ri.ll anJ pH Jl•tem1ined ,~,lh .1 
Coming 14U pH m~tcr. 

Trial Tl: !-<ix Hcref,)rd ~letrs (70·1 lb.) \\l!n.• randltmlv 
allotted to two diets fN ,, 117-Ju\ t.>edm~ tr l.lltowmpare 
'I hual barley lu com 4~'> .1 11 enc.'q;" soun•t• in b~,; ! cillll~ 
firtishin~ ratitllll:i Compli!tc s1mpli fi~ dJets {l h L 1) wt>rL 
formulated Ill maintain iln 85:15 (conO'n l r<:~ll' tu rnugh 1gll 
ratio t hrou~hout the fc1>ding trial. AI th,,t ratiu, the Thlt.tl 
barlt y brnmcgras~·min~r .:~1 diet prm 1d('d 1d~1uate em 1"!-;Y 
but excetxkd lhl? crude pwtein NRL rcgLurcment J\lr ... (\) 
lh Steers. nwre(nre, tG mainl,Jin Similar da•b throughout 
the tnc~l. the corn-soybean mt'c1l·hromegr,l"S·mmer,.t die~ 
was fonnulilted to be.1ppmximat('l~ isonitrngl?notlS. isowl-
onc, <1nd isohbric w ith the baric) diet. 

Chemico~l and statisticill 1 rtalysis: lng.redit:nt drv m. tlu 
llJM), crude protein iCP) cnlL;um <~nd lhoo;phoru& were 
.analyzed c1s desl:ribed in •\\) C ( J 9HO) and Brundage et al. 
(l g.s Ia l. ln v1trodr • mntlL>rdisarrear•mcc flVDMD) (Tillt.•v 
and Terry, I %3l acid deterg~·nt Iaber (ADf) (Goerin~; .md 
V,.m t..oi$t JQ7~) und ch1til' (Sil~lrnnck et aL, }4~5) <:~n.dvscs 
Wt!re cond11r~ed (111 both rnughag~ SOur('('-.. DiffercnL:es 
h1. ~"' een mcan,o; tor f;TO\ ·th and ft'ed pcrform,1lllC ~"~trc 
usseso;oo by cumpano;on (1( tlw two sam~ le mt'Jn<o, un-
p<llif'l.i ohservntion, C'\}11·11 vatiances (rpufed Hest) (5tl'd 
illld Tn1 rie, 14~)). 
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l~csulls and Di'>cussion 

I hua hc~rky lllil!zt• in the..,e tri.Ji., an.'r3~t:<.l 17 'i 
pt: n.:t!nt CP .-tnd I. 1,1 p~ ·1 ~·nt AOF. Thi:. 'lbl!: t:vd i<> wn~l\1-
emhly J~.., th;m tlw a\·erage ,1t Ak.,kan n•\'t'fl'(l btlrl'"'Y'> ,,t 
7 pern.mt ADF (I IU!;by anJ K1il"'(;, lO~i7) . AlthoUf~h the 
starch -;~1lubility ~~f l huJ.l ~' .~., n>l dcterl"l i rwd, I he- high tc~t 
\H; i~ht., of '18-60 lb/ bu woulJ indicc~lt: a h1gh st<1rc11 l.O"l-

lcnl. \'\o'hen grnund .U\J IDl ]uded m ~let' r diP -;, thl" hlw••r 
til11t-1 dlld grv.l lt-•r-.t;m:h ll1ntentnt1lma..l rn,,.,. h,l\'t'"-l' l1trih· 
uteri t.11 u t•lallvdy low rumen pl-l •5: oc; ~ lo r Thu.1l 
plt1·; rri"lh .,hell Dr hrnmegrass h~y JJ<>I"' re!>pe- I \'t'ly lt.1ble 

I. -\lth•,ugh th~-..;t> rumen pi I Wi'rt: u• -,idl-!r~ low, 'tl> 
{l:c1.'dlnh J11l1hll'm" o;u, h as rumeniti'> {Ur!:>k\1\', 19i4) dC"\'cl· 
t•pl·J during the ~tut.h, 

T i.lnner ~..rab sht'll le<.s I hill 3\) 1111 .,h l ll•nlamed 35 
]"'t'rcent c.. P, 0 per~t.·nt AD I·,"' I J't:'l'l.t>nl chitin, 4<.1 pt>rrent 
01sh ;md 1 75 pet enl IVD'v!D ~H a D""l b<l"lc; 1nJ w.-1:-. not 
,llflt'renl rn cumpu.,ilion 1~l1n1 c",u"t crah ~h, II produccJ 
hy .t-.1(' m esh -.creen .t:>rcp•lrleJ h\ Htr-.b~ ( 4X!))urStelrnllck 
t•l nl 0'-if\5). Brutne~r<l~ · h.:~y en 11 11n••J [l;"';s CJ' (ILl 
pcro'nll and ADF ("'4 b 1-.eru~n ) >ll L ,1ppruxim.1tdv 30 
p<:r~·t,nl ol Lh aude protein in CJ<Ib -;Jwll 1~ ~illn11.1loo from 
mtrogl n b.1un.:1 to Lhe t:hitin mnlt'L""\JI~ {Stc·lmock e t aL, 
I Ql'\"i). l re-b mt-al ni trogt'n h,,.., I l'('ll ll P''rled to l11~ low in 
rttmen solul"lllilv (Bnrnd,lge ,md H11.,h , 19R2. Brund.1g<: ct 
al , l.l7Y~ . Tlwrt>tOI tt he dieL; ir Tnal I ltaj,l~ l) w.:re 
,1 11!->h!U fnr I her mtnbut1on ni chib.n-ni.ro~en, th~ prut~ r.. 
'-l'ntenh ..,hould h..: !-.imil.u. In aJditiuri llu g.rt:<J.L~r 1:-.h 
llfilPnlof a.1b shell cnnlnl:>u1r..""<l to thL' higi11.:L c 1k urn .mr.l 

phL•.,phorntr c; lcvelc; m thL barll!v-LrLJlJ shell hd Oahk. l) 
and ft>SU!h'd lll <1 -akium to phu~phor<~ll'- r,lhol uf 3.1, but 
tlw 'immum NR( r~.."l.!wrement-; fm lht~t .:.leers Wl?'re mt•t 
:.,r l. P, ~.-,,!dum, ph 1o.:.phoru..o,; anJ dal'<,iJnhl~ ent>rg:•. 
I h• 1Uil1Jll.'!-:i'lwn ot tht.. diets in Tnal II ilrt' ::.lmtlar In CP, 
cill, tum, pJw.,ph lru-., nwt;~bolinble energy, hbt..'r level, 
aml ph\ •ll•ll fc rm uf lhl fibd' "ince the major coulnhtrllon 
t1l tiber \\ ,\'i from the bromcgrao.:.:, h<W. 

'fno.~l 1: Stet"rs receiving the brumegr.l!--S tl"l:l gain!?d ~TNtcr 
ll m 1110 lh. J~"f ht•,1d more th,m;,teer"' led I lt. Lrr~h shc•IJ d1et 
lit. -~ lht! 122-da) leedi.ng trial (lal:le :n St~cr-.:; kd the 
bromL"'W'l"'i dil.'l had signitic.:tl'l v grt!<iler ( ['dl\l di!ily 
\•'t:>ight gains ,md ..1 si~..:.mt U'<.03) irnprov<·menl in fet..od 
t•ffl<l('n\"} . D.1ily lL't.."-t .:Ltnsumplaou W<'" reduced in st~..~rs 
IL-d the crab shell cliel .md lus red lllllnnm daily feed inl,lke 
l'n-m·ed throughout lhc e11l1te fc•cdmr, tri.tL Reduced 
JJ t.1kc an<.i limited p,ll.tt.lh llr ty of dielo; cont<~iniN~ high 
le\·els ul t..rab nn• • .J \\'Prt· I'H'\ ioush• reported by Unmdage 
et al (ILJH 1 b), Brundag•• Pl ,,]. U os l) and L:!Fl .. unme (!41-\8) 
.ma re~ulll'<.l m tL>(.~tmmendil.tiOn!i c.t no grealer lh.il · ,t, ilnd 
lll pt'Tcent crdb mt'.ll 111 thP totill rations tor iaLt<ltin~ d,liry 
CJttle .md beef cattlt!, r~?->pt:!> liu•l) (Brundage et al., ] 981, 
.md ll~by d a l , 1 11~1} lw pc ,m· feed pcrformunl:e Dl<l)' 

h.1\ e been rdil.ted 1L1 thl! lrm 111lrogen solubili ty ui crab 
meal <Bru1h.i.1y;e ,lJld Husby, l ~H?.; nrund<Ir,e et aL 111/\)J or 
~o ~he need 1l1r il lon~er dti:'!M) i1d.1pt.1lion perio;.l. Wt ile 
(!1)8]) demomlJ-.11 ed tf1.1t chJt tn dlgl>stibilitv wa!>unl) J. 'm•t 

2.5 l'l.'l--~·nt m C"i.lttl<. that had nul pr• vmu.,]v lXl'll l'\("'<'"'x! 
In u ·ab nw.ll dtds, b Jl •11LT<!J.M.'d to 21),8 r~rLent Ill t'l lit 
folhmnng t1 six week .ld\J.•·tmenl peliod t 1 did-. Will c L 
nw,,l ·nlt;> 1 '1 percent :rab sht..!ll !><Pplen • nl dJo1 ul ' zed 111 

lhi .... ind ~xu>eJe-u th( prL \ 11 •U'- r&:ommt:'llCh'd f, \ L lc; but 
was Jtlm lv pro\ Jd l: tlr1~ ~ tll\l con.:-enlrate L11 . < m~haj.;e 

mti.u L•l th~ l'>oule~ to b.mmn~r.1~ ... t..iiel that rt:PfL'"I.'r1lt.'(l 
~wnLiaat J\..lL rtcd rr;:jctJr~ If r hit.h t llnO..:entr.tte dicb. 

\Vhtl~'s ( 191\1 J re..1Jlb furlhtr ,.ugge.-.-ted thlt ~:hi-
in utilizin).J llUUt tltg.'nl'-111'> 111 the runwn \·Ven.c induob!c 

m th1.. prt.!~ence ut l -ab 11t:'.1l h1h11 tlld th.'! C:li."lb meal m.:l\' 

lli.• mt1r~ dhuenlh utlh/l'd Ill Jll't-; with rel.lti'- h ::.mall 
arnounl-; ol .wailc~bllc! c.nbon (~· am) "ClUTCI!S. Chitinul\ lie 
t.m.z~ in Ll1c ntlnen of L t h· tt·J cr.1b meal were reporktl 
tt' L-c too dii11ted i•J ,1ffc.'t l Lhltln bre<:~ down in L"iltt!t: th.tl 
'-\'l'TL led ::.lieb ..:onl1imn ,ldequate L'ner~ !Tum biiiley nr 
bnw ~a!:!~ (1-Ju..,J \ at'd \-!Qrww, 19&1'\J. !iowever. th._,..._ 
\\or ~~~ agn~ed wr h White (1981) th.1t ~.:hilitl-ullitt' ~ 

nucruorgc~ni~r11~ v,:er\? im1udblc .1mi th..1l cnb me.J! 111..1) lL 
mon: efhuLnllv :.JIIIit.ed 111 m.1rgmallv .1dequate dit..L-. :.IILh 
.Hi tho~t: .\"lilt 1\H\ qu.1hl) r1lligh.1!!,e'i. 1 his :.tud\ \\ Otlld 

cunLr 1 thdt t.nb .;Jwlll., p•>Orly utilizeJ if' j igl Lonu~ntl,Jle 
d~~.;t., . lhrlnltll pH'·' ,1s loWL'r in steer· led the L''T\lb ~heU die b 
anJ \~•111IJ inchc:-.. 11 Lh<h the tiber nf crab :-hdl hatllun1h><i 
but"It!ring, .lp·l• ity ~·· TIL'Ulr<~l iu the ,Kids funned b\' st,m;h 
dL'1.-'"~"rld.llu •• Tilt.. hck. ul bwfering Cllf'JL;h· m,l\ h.1v~ llt'••n 
due to i.lllm rumen ::;.olubilit? nf cr:tb slwll or th;~tlhe lowt•r 
pr l J~<;<JCi.<~tro with hi~h conum trait! J .rt ions J td not f.wor 
Jll lCToo~anism.s tlmt \ \OUid det;md•' lh" \Tab o:hdl. Rt.'-
gJ rdJt .. .,.; ut the re~un for th(l po• Jf ~I m\o t h per I onnance and 
laLk ~,t bufl~:ring L<lf'JL tv, t r..lb slwll should nut llc cunsid-
en~ un l'ltc<ti\'e WliKhttg~.: 111 hullcss barley Jicb and 
h.uther stud it!'"- ::.hould h1~ n •nduc:tt.-.d to detem1inr..• c'Tat~ 

.~lwU deb'TtlU •lion l1l TOllf.,hilgL' d tt'15. 

'I ri,Jl II: Ste<>Th fed ,, dit:l ~..untai1•in~~ 1\'1 pt'T ~.:n t hullcss 
(ThuaO bMley h Jd httra~ (P> 115) J 1il~ ~ain and feed 
efficicm.y Loa diet (.'(Jil l l illing l'l'll"n "oybe.w DlC<ll olS the 
l.oncentr.lh.~ . Growth 1nd f 'L'd perforrilill1Ct' oJ tht:"t] fen.~ 
ford !>t~rl> is :>inul.w lo pcrfom1.mc~ expected of llriti.;h 
brcL"'.b of c ... tlllc rt1b1..>(1 J l t•thcr J, JC'il "ions in "JorthAm~cric<J . 

Dail) fet!d comumpliun w.,.., s ight v lower for barley led 
stet>rs bultlw feat w1n er ~icm \\",1S slightly in .rrO\. cd wilh 
hull~ss h.nh.'y ove-r corn .1s ihc main du~tary l!n~q;) suurn•. 
Th.is t i ~ I should be considered prt!liminary .111d will be 
n·plic,,tcd in 1Wl9-~'t' witl nn dllL L"Oillll 'hret:> ~ l~'cr.s p<>r 
d1l't irt'almcnt ll thL r~ulls ul th• replicilt"r~ arc simi11r, 
Thual harlev may prove to b~.: tht: ... t-rgy ~ourcc ot choiLc in 
calliC' hnishinA dwts dm t 1 Pnhancro ctfirie'lry ~\hen 
com pared to imported c.< rn 

£3arl~\ c:ont-aitlS ,, .. olublP riN>r tr.xtion c.tlled ~ta­

p,lucans and this frdction 0\·'Y hP rc-liltro 'o reduct.'<l Jeed 
petfonn.mcc for poultry and swine (Belle ~ I J!.l8K; Oas-
SL'n {'l ilL 1985: Husby, J9ti7b; Husby, 11;1tN, Tht1c-k• r el al, 
J%'7) . \VhPn Thual repl.lCL'~ CO\ercd b,lfk} ·n high per · 
fumlalll"l skd dor diets, ft"lul Wdtcr LOI1tLnl incrPa~cd by 
<1ppwxin1,1Ldy l 0 percent but the die t dry malto>rdi\~(""tihil­

it} was improved by the ac.klit1••n <'( Th11al (Hu b) l9rlb). 



Table 1. PcnY11fag~· nw11111~tio~r o{ diet:. ill sten ft•c,Jmg Trial.' I .wd 11 • 

Trial 'l ri.1l IT 

Jtem Cr01b shell Broml!sra"'s Tltual Com 

Rarh~\ , lhuill &15 535 H3.7 
Br0me grass 1" l1 j"il) 151.) 
Cum 78 0-
Crab '>hell 15.0 
S<.wh(',ln me.11 5.05 
T imcstone l 0 1.0 1.0 
TM sail 0.5 U'i rn 03 

Calt'lllaled a.ndlyM!S 

Prv m.1tlcr KY.R 8':1.6 $..".~ &\2 
Crude prot,.in l"i q 1' 1 121 12 1 
C11, inm 1 ~ U4t; Lto2 lqH 
Phosph(1l'U"' II 'it) () 7.4 n , q Ll.J.l 
ME, M(,tl/lb 1.:1 13 I 1 I • 

· DM b.:~..,io; Vitamins A .1nd D Wei..: lnj••ltable at ! m1ll on IU .mJ 15() Ill)(; IU tl~J''Cth•ely 11t'r -;tL•er at slMI 1•f triaL.-;. 'llu.' 
crab -.Jn~ll diet (Tri.ll II cuntnins pwlein m the fcll tn tlf ml:nlg•'l1 h<1und tot he chitin mnl~ 11lc. A.ppro,arn.lld\' .3U rwn l'n~ of 
lhc Lmdt' proh'l 1 (It crab shdl h in this una\ tii.Jbll' form flll•1 therd.m.:, tlw true ,n <~11.11 1: prulL'I11 \'\c,uld b,, appm\ITlliltd~· 

percent CJ'. 

TaMe 2. Grmt'llr Jl!ld fct'ti pcr{f1rl/11111Cc. of :.tl'a~ fell Tfwa/ Olltllr·to:.) l•ur/,'!1 dieho l!'illr l•rtm~c·gra:o; m· nnb. lzd/ ~~~ r7 rmlglrngr 
soura· (Trifll J) tmcl T'itrurl ~·s . Ctllr! as cw mer:;<! :-o(lurrc (frulll/) . 

Tri.:ll 1 Trial II 

Hem Cub '>hell Bromc~a"s 1huill Corn 
1--

No. 5 5 3 3 

hll..l l \o\-' l., !b. lib:! nnt> 1nof Hl65 

Initi01l wt, lb. BQ;J 9~::1 71'i f,q; 

G.-.in,lb. ~63 373 :lRI .'l/2 

D>~ys ;nl teed 122 121 ..,~ __ , 1.24 

ADC, lb./dav 2 14' :l,l)Q~ :w=; 2$R 

f l'l>tt cont.umptlott ,..,,3.:l ' ICI 8(,~> HI 11 l Q ~(i 

(Jb feed /hd/ dJy) 

Feed eltirumcy 7.6..1" b..J21' ,.. 1 -l ndS 
,J!-1 t~,.'t;'ti 1 h gam J 

Runw• pH 5.:! 'l.S 
r--

._. Valul'.; !u .1 ww wt lhm Triiilnul h.win).:. a ommon -.upo!T!.crtpl diftcr (P< Ll5). 

A recent report hy Engstrom et aL OI.J~N) ·ndicateJ th,11 
h.•til gh 1cuns m cnvPrl'd Canad•.an h.u lcy!;Jl11lY n.>duce feed 
convt.rsion bv steen;. H owever, Thual barll'V l1<1s a beta 
gluc,m CLmt~t ~in11 ilt tu the Canadian barleys Oiusby and 
Ullrich, unpubh<;hrd data) ilnd <1pp.lrt!ntlv. lhl rate! .mt1 
efficwncy of g<nn'> \'ten! not afft"Cicd, sinu.! lhey werl! simi-

IM t { ) th<. rom Jrd in thi.., ..,[udy A..:ld1lum tl n."e.1rd1 ts 
required tu fldly C\'alu.lll' I ull~:.s l:>;ulr>r iiS t mmmdnl 
feed~ tuff [ n Al,tska but 1 ma; I ,we llw pulenl:iill to rt'plau.• 
imported rom as the mrlltl ent!rgY -;nuru~ in wmmt>rual 
dairy c.1tlle Jiets Jll'\\ m U!>e in AI,,..,J,;,,, 
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Condusionc; 

Stt:!ert; f~d hulk..,.;-. b dl lt•V bronw\)r,1S:o diet-. had 
au7eptablt growth .:m d teL'<.! performance. Thuill b.J.rl~v 
u•mp<Ht.'S I ;wnr,lhl} tu C(Jrn .1.., the ~~1le gra.in suurLe in lx..oei 
L•lltl" f llll'·hmr diet!> a nd l."nuld pnn ide .m IXLinumical 
rt>pi.KPmt~nt fm .mpnrted nJrn insimililr feeding situattu 1~ . 

Skerc; [(oJ dJt'L.; ront1imng cTabsheU did nothaveaccept..1ble-
~ruv .. th .md fe~·d ~·rform.ance. Jn addition, tht: luw~r pH of 
nJnH'Il nuid from S lL'll'S tt:d the crab t-.hd} Jit!l WoulJ 
m dt1. illl' t l1.1l c-r,1b sht>ll mw not prm ide the buttering 
~.:ap.Jd ty oi mu~hap.e :rnd ther,~fore ma\r not be an <ldt•tjUllle 

rClughagc 11'pwcenu.'Ilt in high-•. m\le Lrale filll',hlng 
diet'. Q 
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A Class Project in Information Transfer: An Effective 
Application of Learning by Doing 

Ca ria A. Kirts • 

E ducalor-; <~ppl.mJ ll'«rning by d0 ing as a 
fund,lmental tt~ildung ~lrutegy which can be used 
to apply commonly accepted le."lming principks 

Cl,1o;s proJects provide a spt."Ci ftc opportunity Lo promt,te 
le.trning by Joing 

Le.1min~ by doinf> is pott.'Titially appl i~o.1hl1:' at 
cvl'ry it'tstructional lt>wl, but, in univcrsitv cottr!:>e:'i, it 1s 
u~uall\· legk>ctedinf<HOrufth ll<ldtlltiO.'li iC'1.:'ture Ebel 
(1988) insio;t.,; lh.dt t•oiiPgt- level f"mlty mw.t hl'mml' 
mMe ut>ative in Leadung. Likewise J.hel dt.lUt:mgt"S 
pro r eo.;~urs to h(:'Conw more d i fl'C t I}' 10\'0 ) ved in the teach-
ing p nxPss '>U Lhat-cv~m wh~.m tbt> lt-ctUJ·e mt•thod is 
used-pro~t:l'snrs vctivdy p11rsue two-v ... ·ay communic.l-
lum with the1r ;;tudenls Class projects oHer an e'<cellent 
opportunity for two-waycommunJC·<~ tion through lc>arn 
mg by duing. fh~.: learning by duing str.ltcgy en.h.anu.•s 
fTe.Jhvi ty and active, t-wo-way <..omm11nicatiun between 
laculty and c;tudents. 

One wu~· taught at the School uf AgnClt llttt~ 

and Lmd Resource:-. \1ilnugl·m~nt ,. Univer~ilv uf Al.t-.ka 
Fairbanks (L AF), AU~ 220-Eiem~nt.:; nl bllormahnn 
fransfer fur l\at1 ril l Resourn~., 'Aandgers, 0Ht'r~ an 
~x<..eUt!Ilf. t:'\ilmple 1i hu\v a class project can be u~ed to 
tppl) le.irnlllg bv dum g. During the li..JB4 .,pring c;emes-
tl'r -\I R 220 students rond.uctcJ an open house f0r the 
Bmc.:nt ul Laml "v1.mrtgemimt/ Alask.1 FtreServ1ce (AI M / 
AFSl. Fwrv tvpe or evaluatiott-studenls. BLM/ AFS 
l'mployl't'S, and I he m..stru~.tClr substanti.Jwd that the 
open house pnl\·idffi a succes:;ful, cflecliv~ te<~chin~/ 
leanlulg process. 

l'he 1989 Class I•ro;ect 

First the IUrtl' stud~nl" l'l\J'Ol led in the c.k--s devt•l-
oped three olCTCptab)l> pmp<Jl'il)'> tor Llwir ' J,lc;s pmject. 
Af t::r thumugh analvc;ts, Lht:y d,•dded ln wndu('t the 
upcn hnu!'e ior A f.'S, '" hich h. 1d JUSt moved mlo m~w 
t'aalille~ .md ''anted tu promote its new Inc at icm anll tts 
w1ld l,md lirt! fighting rol ~. The proJcCI wntau11.~1 two 
wmpmwnls; ·1l Jt•sibrn md instafl a permilllcnl displ.:~y 

for the uew f.Jcility's 01dm ~n 1 r.1nce foyer .1nd 2) pian, 
conduct and evalu,1te an open houSt? 

.. 
By Lhe fourth week of d.ls!'>, lht' pr~..1jed \\l.lS wdl 

Assistant Profe.,c;or of Agricultur-al Education, 
S"hool of Agriculture and Land Resources 
Management, University of Alaska Fairbanks. 

under wa). In~truclion up h' thiE timl' included. topics 
such as the role of l."ummunii..,Hwn in ttalur.11 n:osottru~; 
mana~emPn t, l 1di\•idua ;md ),"l"Oup com.ntumc.l inn 
~tratpgies, and prindplt>s uf pul'>lic. rel.tltnn;.;. These '1nd 
ulher topics prlwided some b,u .. i, con(epts <md lelh-
nit] li~S which SlUdi!Jlt~ i~pp]Jtd to the proJL t. instruction 
ci uring th~ rf'mninder uf the course rcspmtded tn stu-
dents' sr~ac nrais ilS lhey .lddT<'S::.ed lhL Vo.lriou~ IJsks 
required to succes~fully complete the projcd. T h1..'se 
topics ranged Jrom \Hilin~ a memt (profe-osiurully 
commlmicatir\g '"'·ith the AFS dm~clor) ;tnu farilit.:tlmg 
IMnuic.Jp pl.-d acLess, tu publidzmg the C\ •.ml. 11nnng 
this lust p..1rt uf the clJs~ lhe m.structor steppt>d out t'f the 
traJitioni11lead\er rnl~. =-~d ll(.'came ,, taol .t Ll.lr of inhlr-
maliun.tnd r~~somTe!>Iat h~rthanllw ~.~onvcvorl,fk.J,~>wl-
~~ . 

Compleltng th...: prnJ!!d pru' Jdt?t.i learning op · 
portunJtil..'l:t cJ.mo:-. l impC'IS~ibJe tn nlfer ll1 ol typical cldsS-
fPOlll..,t't1111g Tu suc.:e~fully ho!:ttthc oren house, .'\I R 
:>.21 1 slutient<> 11('1.rled It,: designate le,1ders divide lalx,r; 
undl•f"land and work wathln the BLM bure<mcraq· · 
nocognvc :md I •llow protocol; plan sp~cifk obje\.ti \ es; 
il"sign appru},riat(' lime Lint:S for LOtnpidion, nbtam 
resourcc1'- hscal, physicJL and in fomluLIOn.ll; dt'sign 
and install sta tic displc~) s; mtai,,tsO:ttpL (inte iur J.-mt!-
scapin~"); providL t0r publt<.. safel\ , t.'"~P<'Clllly for Ji<; 
a bled \ isilor:.; l'nordm.ate l'\ ent Jug!Sti~..~ · publici.J.I." the 

Llt mm /tmwts.o:; drrccls BtJffiC: I \1~/q111 and Dt 1/1 Jnr~ i115 as 
lire ~trl(knt,<; prqmu for /Itt' Aln~lu1 firt' '1t•n•ii~ C!flt'lt lwiiO:t'. 
lltC!Io /ly jimmy Uli:...m. 

Vol. 22. No. 1, 1990 35 



evl:!llt; rmd, '"'hen completeJ, ew·lu-
alt Lite r,:\·ent s. sucn:.-sses and tail· 
UTt>S. 

For AI R210, lherE'al world 
provided a realbliL, dynamil: and 
meaningful leanun~ enviroml' ~nt . 

The rnstructional Value of the 
Project 

The projt>cl's mslructinnal 
'alue \\ole; detl.'rmmf'd Ul>Ulg "-1:'\' 

~.·nl sources ot inloWtdtion Nu-
mem_,, j ratings \Verc a\·ailab1e from 
the evulu;~tions complt>ted by ~tu­
dcnts Jnd Bl M/ AfS employees. 
The instmdot' s e,,,luahon, bas('(i 
un proft.•<,si onctl Judg rn~n l .wd 
knowJt>dge of variou:-. te.1ching/ 
lc.1ming p1 aLtkt:"S, provade.J genl'r-ll 
i.rll.lscator"i of the project's ~un.ess 

St11dent LOUIN' 1'valuc1ltuns 
ilre prese.nlt'd m T.1ble 1. Since the 
project w,1s I ht' dnmin,lnl Jt>alure of 
the cnu rse, it L'> rt;>asona b le to,, f•S\1 me 
that theseevaluotionsilrc, in essenc<.•, 
eva lui:ltsons of th~ project. 011 d 

[ ikert scale from wry puorL-qualin~ 
0 poinU.., to exn!llcnl cqualm~ 5 
pomts,studenls ra'cd ALR 220' erv 
good to excellent in all LdSt:'~ ~·xcep t 

"uMitv o! sludt:!nt respon.sib1lih("; 
ami I"elfuin~mcnb.' Thi:-.lower~cme 
nf 3.88 mo1v rdlt.>cl stud~c•tJI• • .' initi.:ll 
lack oJ con-fidenct:.': in the1r abilit\ to 
-.ucu:s~fllllY compiPl\.' a n open 

EvaluatJon staiC'ment .. 

~llll r-T.Q12!-<:•\ idC'tlg~_ll~l ('\'i11ualion 
Tlw ct•ursc o\S .1 \\ hvl.: W.:JS: 4 "tl 
I hi! CllU!Si' n•tltl!nt \\ a..;: •1.1 \ 
The lnsl mdor's C•Utlnbution L,, lh!' wur<>e Wil'i: i.Oll 
Thl! in.;tru• tur'., t'tf•'(.hvcne-;<; 111 ll!dchmg th. ~1•hj<.'Ct mall• r \\',1!--: 4 .1 

Seclinu If-To pro\ idl'f~dbad .. lnlhL insli)J_tdm 
Opportuml) for prill..tiang wh.Jt w 1~ leanwd w w 4$ 
!:>••qucntial dcvdl•pmenl of ski II!> w.l!> 4 [1[) 
Fxplunat;nn~ 1lf underlying 1 atu:mah'~ for fli.!W lechmqut" or skilb \H•n•: -i 1, 
Demonstr.ltinns nf Cll.fK'Cled skills wl're: L1.C., 
ln;;truC'tor''> oonf knee in student' .,, bihty w.1., -!5tl 
ln.,tnJj tor':. o•nh,JnCt!n1l'nt of .,(Udt'ut interef'l in ihc m.lll'rial W<l'..: -J 'i4J 
Student conlidenl.o? m ln.: truclllr-~ knm\·l('d!:'\t' was: 1.88 
Fn.>L>dmn .lllnwed slud~>llls to dl'Vt.'lnr 0wn skill~ .Htd i•~ ec1s w.:~s: -U<!-1 
lnslnJCtor's ab1hl) to de.:~J Wll h .,t11dent dJ.fficultlt>S \\ :ts: 4 'i(j 
Tililonn~ 0f llb!Tl. _t}un lu \ .uying stuJ.:nt s 1llleYd ,,•1s: .. t'iO 
Ava.ili!bilit) uf ~xlra h~·ll' \\hen m•~:d~d \\'oh: 4.i 

Scl."tionlll- '1 o providl! mfo1 matio_!l_illQ!Ilt">J' stud('n.!lj 
Usc.. of c(,,c,s tune Will-<- LUO 
lno,twuor's intc~l in whether studl'nts iea..nwd wa!:>: ~ Hx 
Arru111nl you lt'<lml'd in thi<> cnu rsf' ·''.Is: 4.1J 
}{~ t>\'dnLe .mJ u-...dulne;..s Ctf "' unw conlenl i-.. 1.(,1 
b rJ]uatn'c ill ~~ grading IV~ hni•]Ue:> (te.~b. l!.lper~, rrnjt't l<; ••k ) Were. 'I 13 
Rt:.a.son,lhll'lll'""' vt a<>..,igm'l. '""rl-.. \\ ;h: ·1 13 
CI.uit\ of t!tudeut n ...,pon•o~b1hli~.; .mJ requtrem~·nls ,,-as >.Rb 

.. N = ~. 

" On 1 r, point scale: ,.,,.,!Jit:nt = ~ \ e1} gt••ld - -l, good = 3, tau == 2. P'-•or = 1, 
\ et) poor - o_ 

Tabk l. · lvfeuus jor mur-;e t·wlunlinrl <>lult'mt•Jits ott lhe tmil·,.,~ily i1.:.lrudimzal 
rhSt '-'lllt'l/1 instmmnzt COiti!At'trd by AU\ 220 ~/wk11is. 

hntt!>e. AI tinw·:. lhe projr'Ct seert1ed ovcrwhd.tning to 
thf'm Huwe\'N atlercornplcting it, they 1.-\'('rt~ "surprib(.J 
i:ll hmv much \Ve ,lccomphshl:.'d Jnd l<>.lrnel.l" and ''ghd 
lo1 ha\ mg h;,ci the opport-..mil) to expt>rit?nce the real 
world for a che1 nge" On the uthf'r hand, lh1s lower scorL 
should be a llug to the mslructor lhat dfc, tivelv 
commtmicating cuursccxp t"C't,, lion!. to ~tudcntsJs u Jllc.1l. 

- "The <1p<'n hOltsc g.n-•' I h.,- publtl .1n opportunity 
to "ec whilt /\FS ine-. ds wrl as \FS L"mploy~s 
ancl tm 1ilh~1. tu ~'t' what ~lther H\'as do "' 

- "Large h 1m-nul d nd an excellent npportunJI} lor 
J\p:; lo e-..pnund on what it 15 \'lie d0. l'eopiL 
~t:'~mcd genwnely intl>re5ted and impres~ " 

- ''Tius w.1~ grc.:~t l(,r letting thL pubht. knov.,· \Vhat 
\ve do." Tilt~ BLM <'mployee e"' 1luation .. "> uf tht• open 

hou~ are prt:>sent&l in T1bJc '2. Tiu~ Jn<.;lntment wr~s 
dt....,igned b~ the students. Nok the creali\'lty they used 
tu labd the Jakt!tl 'K·lle dl..'scrJ~J .1t the end of I ,1ble 2. 
'\11 ~em~1 ,(~,•vah•atton l->latt>m1•nb receh·l-'1:1 a mean above 
.J.IL All 12 reqpnndents .mdi~:atro tha t Lhe open house 
"hou)d be repe.lted. It .lpp t'<H--:s that Bl M employees 
con..,iden.-d the open l1ou~c a success. Stx o f ll1e ei~ht 

np~·n·cndoo, written comment'> prai!>ed Llw class. Re-
!>pondents w1ote: 

"J have never SL~n .~ better jub dum· by a g10up 
stJCh CIS thi~- Good pl.anninF!, high enlhlJsiil ..;m, 
and excellenlcxecutinn." 

'Iegative conuncnts addrt>:;sed rel.JtiYelv mjnor 
poinh. One commt'nl as.keJ V•:ht•ther Lht: organiz.lliPnal 
re1a tionship helween Bl \{ anJ AFS Wil'i o1CCUtdlely r!!p-
rcsented. (Bl 1\f is lhe pan~nt ~gutcv ot AR:, JU'> d'> the 
u.s. T'k·ra.r lment llilntenur~ thL'polr<>nl.lgenLV<ll m '\ ) 
Si111 c:: the CJ~enl ' 's ml~mitl rapport and coop~r,Hion 
cxluld~J bt?ytmd ~tudt'nls' cunlrnl this LOmmt'nt is 
"\lffil what urdev.1nt wilh rt"Spl'CI to e\·;~lu.lh0n of the 
e\'t•nt's SIICCt"S~. A more valid comment su~t'stf'd that 
the lnc figh ll'r rurtrayed in the televist :i viJcotap(' 
should lla\'e bt!t•n a real AfS employee, not 1 .,tudent, 



C\'en lhnugh lltt:' -.tude'lt did ;1n ~''J\C€1-

k•nt job 
Afte1 the open house the AFS 

m.m.1ga wrote th.1t he ldl the pro-
gram was <1 'sn1as.hing SULCe:;s-" He 
contmued: 

"This was my (irsl ex peri( nee 
withago\·en1mt>nt projedbem~ 
organized and 1mph•multeJ hy 
a Ul'U\'t!rsit} class. It i~ a great 
innovJhon:.md from my st.md-
poinl tt \'1/-lsmu~.:h morl' elf&:lJVe 
I han trying ttl dl' it with tha AFS 
.;t.:Jil. we ... impl) do nolhil\'dlw 
skills and ~xperiPnce to put ~uc h 
•'" ~·vent togdher >J S. ,..,·ell cJS your 
cia~ did.'' {lhv1.1n, 1Y8'J) 

51 udents planned an e\·;~lu· 
Jliun b~ publk parLi~.:ip.mts; htH"'e\ er, 
I he Federal R1•porl Act (F.vio and 
Gilbert, 198M prohibits unm'<'t'S'iilfV 
Sltlicitiltintt of publi .. o pinion. 1be 
lenglhv Jnd dt'tililed pt Q(e'>s of <~pp1v­
in~?; f, 'I ~pt..>eldl pt>nntS~Ion lo perfnrrn 
hULh n:~:-t•.1rch '"'•l'> cun:-idcn .. >ti indp-
propnale and exr l..'<:<;t\ e m tht.- ca~. 

Therefnre, ddt.l reprcsentmg- the 
pubuc's r""'ponse to the op('n houSt"'! 
was nol.t v.lJI.Jbic except (rom informal 
comments. Moht students said publi C" 
pa.rticip<lnts madt.. nunwrous rns1Uve 
remarks tu Ulemdt.tring tlteupen hou&e. 

The instmctor bt!lle\ es thl" 

Evaluation St.1temenl • 

~tion T -g~nN.1]evo.lluatkm 
Succt ;;s o t th~ open hou~~ wa!l. 
0\etJ.Il impact and .,rgani7 .... 1llon oi the ,.tudl.:'nl-. twm UAF wa.;: 
F.' tent to which Lht open house t'l\hanced .lu pul ic·.., atlJlude 
t(lw.u-d HI .M I i\FS V\'<1": 

Eif•'dl\'t'nt:o,s t1l the pf'rm;mcnl lobby disph1} i• : 

Sei.:!Jun II l'u~lioly 

\"i ludt Lll lhl h•llowm,L!, publicity eff(lrt-. Jir.i ~ ou :;ee 111 he.tr., 

•H5 
4.7~ 

l'ubli<.:i_t~ 

{check all t h.11 applv) 
frtm,tcnC_): 

TV public St'l'\ i<:e unnlmnc~m' nl~ 
Radio public sen·il·t. <11 nouncement• 
Sc.:hod pubhc ,lddtt.'Sb sy··lL'm <~nnnunel!menls 
Poster~ 

Per ... olla l ll'tte~ to employ•'e:> 
c;ti11f mt:~:bng 
WMd-of-mnul h 
Olhc1-plt'aw "penJv 

S•><tlllfl Ill - R!..'l~\.!!iQJl p.!J.hl,:_L'\ ('t.!! 
Should the npt~\ hou..,L', ar stmtltr t!l't•nt, be d,1111.! ,,gun? 

~~111.;£' L.\O ce~ 

Yc~, and I wuuld p.utkip.ltL' 
Yl,..,, hul I woutJ llllltMrtiopate 
No 

!\l = 12. 

I 

1 
0 

1 
7 

n 

... On o t::. poml "C<l ie· blann~ t:n,w11 Hre <bet>tl - li, l•m:hing ftrt-- .J., runnin~; 
fir<·;; :1; ,·l'f-'(•ping tin•- .!.; ..,moldt.nng tn£' 

Ttlblt• 2. Summary of the 01't'11 11•'ll"C CPillllillli'IJ Ct'l' d /ry BUv! C'!ll/'1111/t'•'"'· 

ditss project ~mpporteJ everv cour-.e obji:.'Ctive. Tht: 
p rt)ject sigil iliLu.nUy dpplied se\ eral 1mporlant learning 
pnnt:.iplt.>~. inducting tlle prim;iplt> o f effed (l runkilltm 
.tnd Krebs, 1 <.J82). This pri nupl~<;L<ttt>s th.1 t 11 !:-lUtlcnts ln.' 
s.:~ti:-;11£>\.i v.titn a lt~dming <Kit\ tv, il tend-. tn promote 
ledtnmg. Ao:·nrdmg lu Uwnll.lr<\L'l'V<Jiuallon..<; .·\[ R :!.:!.0 
o.;lt tdt>nl.s ''ere ""tisried \\ 1Lh Uu.• d.ts_<; project and felt th.1t 
il wa.; n valuable l12nmmg exp('nerl.ce. 

em:~ studL•nts Ln be, ur at len<:t feel, ov~rwhdmoo Tilis 
w,1scotmte~d m tlnr;;ca-.e by helpin~ the ~lLtdcnt~di-,;dc 
complex tasks mlu subti!<:ks \Vl11clt couiJ be approodlt!d 
SV'1L1:!11liltic.tlly. Once studPnts ~xrl!t icnLt'd smali suc-
c(•..:;ses ill the bt•ginning, they ~ .. 1ined mnfidence Jnd 
securit\ which po~ilivdy aflt.'l..lt'd late1 , . 1 d ometimt...os 
more dW.kull , st~s 

On scver.llo~:n<.inns,sludent..; felt {lV,•rluadl'd-
nol em1ugh.l iml to get 1.1 ht> ,1-;.,jgnnll'nL ... dom• ilccord-
in~ to U1e pwjl"'Ct's l 11ne lint!. In thi-. GISt!. t"IL' uJ-.tntctnr 
suggt:'st(•d t1 rcdi'ltribu ion of tl e Wt.lrkJo.Jd 1-fm, e\ er,as 
tht> pmjcct pmgrt's~li!d and the students gaim•d cxpcri-
POCl' It\ '' urking hlgetl1er and undcrstaudiug one 
J.tmther'.., stn•n ph~ .1nd Wt'<l J..-nc~ .. ··~.~s, they conrroll('d t ht·se 
types ol problems themselves. 

Sucrf'Ssful applicJ titln ol the prin(~ple l' f cff~cl 
depends on tht• insfntetor's abuity to reco~ll!Ze lhc !;.a tis 
tyin~/ annoyjn~ (po'>i tin• I negative) aspects oft he hMt..h-
mg/ lc;lminp, !.1r0L~ (Crunkilton i!Od Kreb!:>, l932)whtdl 
pby si~nilican t rules in how lht! p.nticular inslrud:illn.ll 
method isreceivt.'<l by ~tudt>nto;;. In Un~ ln~l:ruchlr'snpm­
ion the 12!>atisfyinp, learning aspt..><:.-; (liE; ted 111 ..,idt!b.Jr 2\ 
~Vl·rec\'identin lheopen hnuse project; hnwevcr,.,t!V~r"l 
uf th~m did not occm auto1n.1tkillly. Th~ tn..,tructor 
m•ed~i to adively t;wilitate appnwa l, nxC'gnitwn. -;uc-
Ct:'Ss1 cnnfidenc~.ext:ellcnce, and s~urity throughuut UK 

Perhaps confidew:e Lmd security \\'Crt: the most 
import,1nt. Wtth a major project, it is ea.;) {or inexperi-

Th1> p rc•1ec:t J lsn.1pplied Utt:: principle of pr.l•. tiLe 
<Crunk.Lllon and l--.rebs, [CJ~2). A 'itudent leam~ \Vhut is 
practic.:-d. CloSt·ly rdaled conct•pts sugAesl UHH .m indi-
vidu 1llearn.'> not only I hrough per;onal experiem:es,but 
dlso, from nthe~. The op ·n how .. e pro\•Jdi.od illl t•p~x•rtu­
nily for students h.J tpplv whal the\ learm'd in lh~ 
classro~ml. rhe n mpcrilli \' t; ll.dture o f tht protect .tlo;o 
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Sidebar 1 
Th e Course: ALP .,.,Oi!>d!Wphomon.: lcvd. three 
credit, dectivc l-om-sc. ll intrO\.iuces tht? ln1ormation 
transter proc~~ used by uatur.tl r~omCt'S milnag:e-
mcn l profectsionals A relJtively newcourse,AlR220 
lw...; bel' n .)ff'">rcd (our tim{!S with enro ll ment~ r.:mgmg 
Frtm 1 sh: lu 12. fln.!viuu"' prujed~ Wl'tt'' individual ffiu· 
de-nt dem<>nslralil.ll1::. of spedfk communication lt!<'h-
niqucs. milrketing ilnd networking (\tnsuhabl)R for a 
new university ~tude11t organi7..aticm seeking to esmb~ 
hsh it~df ,1c; a cross-cultural link bd\\l"en the GUll pus 
.and ruro1l communiti~. and a pt.~blic .,., orkt>hop de-
!>01bmg Ute fwu~tioll .md :;ervke:; of the Coo~rative 
Extension Sl'n'tce. 

Upon cumpletiun of the cour::.e, students c~re 
expt.>ctal to be 1bll• to: 
I. appn.'Oate ;:lliJ underslilllli Uu.~!'ignific;:uttJ"l)e tn~ 

form.1Linn trnnsfer p]fly'i in modern na ltm'll re-

., soun:e"< nnm;Jgem.l!llt; 
define public relation5 and de;crtl•e the conc~pt 
.mdch01r.1Cteri~tksof"good/successful" publk 
r~la I ions; 

3. Jtct•nbe1nfnrmLttian trans(l•rprocessesand id~n· 
tiJ-y Lt hnique5 fo!->lering effcdiv~ tmn ... t~'T with 
1 hC' p11 hlic and ol her n&\ lura I resource m allit~t rs; 

hst, Ji.-;t..:USS ,J 11d give ext~mplcs tor t>llch of the 
seven princ1ples of public rdahonsasapplied to 
natural n..'Sources manag~?ment: 

5. iJt:ntify th~ various pllhlil"shwolvcd in nt~turcll 
resources m<!n.:lg£!nlent and dc..,tribe infunn.1· 
lion tr,uu;f~r •lrprua~..he: approprl3lc for ea& 
C'<li'C; 

6. dL~-nbl.! and .1pply variou-. infonna lion lrdnsfer 
techniques US4.~ lu ac:cumpl!!>h "-pt.•ci fie g(l.lb uf 
cmnmunicittinn; 

7. de~rlbe und .tpply in~rt-lmal communicati('ITT 
K'Chnique-.: 

l:t. describl:', pr.Kht..:t,.: .tnd 1pply ,·arious media-ori-
ented c.ommumcalion l!~hni4ue::- iu both rc,1l 
cmd hypothetica I situation~ in a ll<"ltural res.ouru~s 
m.tntt~cn1lmt context; 

9. .1pply the proc-ess of d••\·clopmg a syste111.1lk ap-
proach (plaruung) lo lnfurmnrion transf~r: 

l II. an.1lyzc t•xampl~s ol hislllrka l nd t'urrent infor-
mation trau.;.ft:'T nnd dhscminati•1n pmgmms 
applioo ht naturnl re.ou t "es.m.tnag~eJlt; and 

11 , prcr<Jro;mdcunducl a dt:lllOI,~lt.1llun \''hichd~1ls 
with ~flme a~;p.·cl r,f information transil'r in iJ 

n.th.tral resourct:>S m.mugeml:nt context. 
rhc> required text b ruMrc RclalfDib and Cvm­

mmlicatr.msjor Natural N~1111C'.t;./v1mragt:r5byjamesR . 
Fazio nn..:! DnU&la~ Gill: ert ( 1986}. TI1e first two sec· 
lion:; c1fthc text, ''AnlnlToducltOn ll) Public ~lations" 
anJ "The Tool~ of l'ublic Rt•L:llions.'' f'lomin;,te the 
first fl1ur weeoks of the tour:_..('. ·nu• l,1~t two "'t·cti<ms, 
":\iroia rmd Tec.hrtiqu~ f~•r U<:!tter Cmmnunicdli<.inS'' 
n nd '1SonwSpcd.; I Con.,id~ration..;," bt.>eome r~ou rces 
f\,r the :.tudents to L.L-;e a. tlwy pro eed lhmugh thdr 
pmj ~L lllcrdorl.?, inSliMd ofsyslcmMio_aTiy :;hnlyirtg 
VurioL.L.., forms anJ modt; t.•l communicatirm when 
tlu.~ instrucl\'r ~ay~ it is time to. lht• elt!.mt>n~ of the 
pwjecl dll'Ll~ the time and c"t'-'IIl to which variuu~ 
commnntl Jtlon strategie$ .ut> taught. TI1is uppro;;s(;h 
u~~ the prm cipJcsoftimelincss and re<tdinc~::> ~Phipps 
and O..;borne, l 9SR), whkh intl•r I h,1t, whill i~ le,, med 
~most Jpt to be~tt1l and rem~n t bt'!red if it is le,mlL'ii 
just OOtort.• it is t ~1 b1• ·J~Pd by the )C;1m£r. 

TlW flllnltlassproj •drt'pTL'5e1lt -l(lpl'TCCnlof 
lh~ fin.1l gr:1dt?. Tlll: oLher 60 per~.:enl .b based on 
l]Uizzcc;, .1ttcndam:c ami parth~1paliun, and as ... agn-
men l-.. Pt.'Cr e~alu~tiun , '= •It cvaltlillinns, and the 
inslrucltlr's evaluat.i11n uf Lndividuill pt!rfmmcmcc 
dt.:tl!fmine cao.:h individuotl'~ project gntdc. Since lht;" 
requirl.!d l'1.1,.~ proJ~'Ct ic; .::;pecific.tl lv de~igneJ to 
complhnl'nt etH.t~e ob1• div~, th~ pro]t'l ~ ~~.1luation 
by thtJ do1fio~ n·pJ.,resthe lina1 exam 

Sidebar 2 
R.i.:'Se.:.trcll byCwuklllan and Kreb'l ( !9tl2) has identified o1t tc.~~t 12satisfying/ilnnnying asp~.:d:. of lhc leaching/ 
lc.1ming pro('~:.: 

I. •lpprn\'al /di5oitppnwi1L 
2. rt .. >Ctlgnitinn !negle, t, 
~. succes!'/ fatlure, 
;t._ mvncrship/non ovmership, 
5. confid~nc~/fear, 
6. creatnl'lty/dulhtess. 

7. cxc~lleuct!/incompctcncc, 
S. serv1ce to nLhers/sell-ceutel'l."'in~~. 
9. securitv/insel:uritv, 
10. tn.!t•do"m/restT,linl, 
l I . :zest/boredom, and 
12. olcth:ity /lnaclivit y. 

lde.uly, an instruc.tor lih~m]d providt• il!' mimy pest!Jve aspl.'CG ni the ~eachrng/learning pru~.:ess as posstble 



Snwkt iunw~'-.:; tietrHJ/ISI nit<' tht•rr kill:: llurin:_< lirt•orrm hem~·. 
riwto /1.1/ }it!HIIlt f 1/iSI.TJI. 

encour.tgt:'d learning from ulhen; indudh1~ clas!<milltt<;, 
131 M/ \FS t:mployecs. Jnd lhe m~lruchlr 

Student-c~ ntt.•rt'U lfi.'iiT\Id lOTio:! I clpproi1Ches dfl' 

HSually prcl~rabJe to lr>acher-ct>ntered 'dumin.:~kt.i <lp-
pruache!!>. Accordin~ to Phipps and Osborntt (IL)~8l 
Ji~coven' tt'Jching bell'\ t!XCt'llent exi:l.ltlple ll IS a Stu · 
dl'nh.:enteJcd ;,ppma~h wh~t.h .tctively ITI\olvet; stu-
dLilh in ' H.ienufying problem", g,11hf'f111!oi dat<l. fnnning 
solttlHm!l, o1nd de\elopmg conclU'iiOI1<; '' Al o f the--e 
procFSsl...,: occum.>d dunng this class proiect. 

CrunkJlton and Krebs (19H2) spcdiv thJt the 
likC'bhood of tcarhing succ~;.~" is incre.1sed if sludeut-. 
part1ripate in planning the ]eamin~ achvtti~w.;. Phipps 
.and (}.;borne~ l Q88) consider den·hxracv to bt! de!->irabl('. 
Both particiration and Jttmncr.lC) wen: used in ALR '"0 
, ~tudcn l -> sought and selected lheu \1\\ '11 projt>et. 

Not only sludt!nts bl'mfLlled from pr~rlkip.atmg 
in the class pmjed; 1he lll~l:rurtm· also leanwd '5hi2 
~a11t!J ID(lre 1-,.,lll\ •leJgt! and expt:"rience in th~ art <'f 
f,JCilitahng t.n~tmction. Abo, Bl M I AFS emplny('L-.s had 
an opportunity tn lt>.-tm nform.ttinn t.ran::.fer conccptc; 
and :.l.J.ll!. by \Yatchin~ 11nd as.,ishng t:.he stuctenls. A.., c1 

fringl? ~~neht, these' \'ntploye~ now knew, more aboul 
UAFs natuml reso•1rces tn.ln;:tgcment degree pwgram. 
Th•s knnwledg..: h,n; obvious advantage.:; H une of them 
wattled •o .sed, .1 J egreP. Tite potential llf creating 
internship::. and other mstrucl:ional ::Jlu.>tion.., within 
BLM Wi1'5 prububly incr\.'a~J. A link hdwet1n tlu! aca-
riLnUc .lnd tlw working W11rld ha-. ~n est.-tblishcd . 

Conclpsions 

E" allli\ting in~t:ructi1 m •~ Jifticult. In rnusl ca..~:., 

thL samplt. Pl'puL•btlfl is capt \ ' o r n<m·r<tndom, and 
~nt4lll in numh!;'r. Therefm<>. npportunilie~ torcnnl rolled 
l'Xperimt•nlal ret-~arch prc.ducin~; rdii!ble and vilhd 
mpmcaJ ~v1dem:~ a a e "C.lrce. llnwe\ t:J, this doe-. nut 

mt!an cour-.;e eHJiualh '"" ilh' unpossabic, nor shl..lulJ 
t!\ alu.lhnns be neglected CtrC'ful .lnillysis ot .,tud1 nt 
evalucll:tun" m hght uf the instnlllur's perc~pliun of the 
h.•t1(hmg/leaming rroc~ i~ pruduciive and -.m pm-
VIde Vilh.tahle insight · 1to the genu\ll eftcctheneso;. ni 
in.:;' mciion 

Tn lhis c'lse, llte class prujt.'<t w,l<; sp~t.:ificillly 

used. to promote leaminh b\'dt'lnS Students enjuyed tlw 
<''\perwncc, completed a '-U~o:c.:~-.fu 1 prutt'<-l, :md reported 
that thev leo}rn~ I a lot about i1tfurm;,t ion lt.msh'r and 
how tt as i!ppLieJ in 1 t-;owrnmcnt agt:t1C)' BLM/ Al=S 
... mployee..;, includmg ttw AFS mom.1ger, Ut'I.'"Tlcd the 
prnit•ct a bUCCe:.s Mtd l'ra•sed extending I ~c clJssroom 
inlu the n.•.11 world . Th\'\ plan tn rt peat the opC'n houSt'. 
"I hl in~tructor nnted ilid t sever d 5-Igniucant tel c.: hi ng/ 
learning prancJples were appli~d a.1d recn~nizeJ lhat 
lanlitating instrllclion elkct \•dv wac; n kl:!~ to u-.;ing the 
U;'lSS p rojL'\.l method SLJCCI.':>Shllly. Svsl('nl.lti(' guid.lnce 
anJ continuous fL't'dbilck for ~tudl•nts may lw the differ-

TIH~ class pn~jed \Viii Cc.Jnlinue to 1,~ ,, -:,laml.uJ 
n .'tlUireml>!nt in :\LR 1]0 a., long ns cia~!-> '>17" 1s not 
pn•hibilJVe. J lw prnit!d11a" br~n. and c.1n (llnti.nue tn h,~. 
an effec-tin• method nl promoting l('arning by 11mng -1 
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Alaskan Food Costs: Do We Real ly Pay More for a 
Nutritionally Balanced Diet ? 

H O\\ expl·n~i\'~ is it to purclhi~L t md<: lor 
nu l11 tun.1Uy b,l lrlnCl'd diet in \la~!.,.d? 11-.e 
\l,t~kiln C'uSl uf Jivi ng, ]n.-Jud.nt; lO..,( nr hlt'Kf 1-l 

fl'p<'r t.·d ll• Lx~ highe1 t .. t. m mnsl C'l( ht.:r :1re,1s of I he 
UnJtcd \., ( h:s. Adju..,tnwn 1\)r Uu~ ..:o.,t nf food Itt~.., lt''t.'n 
.1n impt•rt,mt 'Pargai•ung Jtt'm m tabor ··un~rJcts, co~t nf 
li\·ing allowanct•s, div0rce settlemenl-., and fotxl ~l.unp 
•lllotml'n I' (Stcls()n, J 9RSa ). \V1thou l thc..,t: incoml' 
adju ... tments, many Ala ... k,m.;; might f:OJ it dalficull to 
w 't'l their ba~iC' nutritional nt>l>ti~. Titi~ i!> p • .uhnJ l.ulv 
t uc,lt m-..·erim.:umc lt•n•is(Pl.'lerkinct ,11., 1982), bt!colusc 
r "sts influen~t· type (.If food-. purcha~>d and ldtim,,tely 
d ietary qu •• htv. 

.\l.1ny (l•tt::.umcP> \\'Pnder just wh,11 c•teh dnll.1r 
sp~nt till k" •d s nctually hu)ing. Tit~ p<lrtHln oJ one 
Jl IJ,,r ~pent Ill c.l h -.tcp I rom I trm tn h~.m1~ ts ch·p~rtcd 
111 Ft~;url' I; thts L '-. .• 1 v~r.1gc ir1dud~:!-o A lash .. a. Tlw 
~'fl\.tVt:d 'lt~her cn:st:; fuun...., m -\.la<,kun supcrm.1rket'!i 
h.1 ve ht•t n attnbult·d ln higher l:tansrnrl.ation L'Ost~ bt"-
rclU'>•' nt ~hrppinr dl!;ldnCL' ~nd a strwUer market thu:. 
lowC'r n'lu 11! ... slupj.'l('d, a!' wdl "~"', less whtllc:,..,h•/n•l,til 
compf..'~i lion (Thl)tn,b, 1 ()76). 

'Jiw l \.,, Department nf Ag i.::t..l . u. ~ (USr.M l h s 
d~.•n·lorvd f<wtily toild plan~ lo q•-,. L as p ll 'Cha .. rn~ 
~uides for ol H Ihit'U!Mlh b.Jh"''cui JJL!l ~t I )U dtlli!fi!JH 
LOSt k\'d., fC'e\ ~ 'ld e Jl., 19S3,t \. 1 t -.~gUide.,, k.Jltl\\'11 
.lS the thnft) ·, lm· I l.,nJe oltf' .lnd ltbet.li-<C'Ist lantih. 
food p',n., ar , lw .. ed c Ju .. Nationill F1 •d C~•n..,ump· 
i~.•n Surnv .mJ ll\1 Rll·nmmcnd ed DwlJr, t\ 110\' :uu.:es. 

} "~I uprl.th.• '1"•' ntitie.."' of.., '.1riety ot .ood-; ilft idcnll· 
tn i -.ol h.:tl nutri t1on,1l nt"LJs ldn ~ m~~t\\ Tt huutdismrt-
ing tlw typical Anwnc.1n to1mtlv "e.Jting P• IIC'rn~ M.my 
lnud:-. ilrt' \:Ommon to ,111 four tcx)d p lc1ns, JlthouA lhl 
pun haseamm1n t~su~At'1:0led mJy vary\Cicvdand t'1 al., 
l•ll{ lbl. 

'" Aso;istanl l'rufeo;"or of Food Science, Sehoul of 
Agriculture and land Re'\ources Management, 
Unh:en.ity of Alaska Fairbanks. 

•• Professor of t:.xtension,Emeritus,Cooperative 
Extension Sen icc, University o Alc~ska Fairbanks. 

n~ Aso;odat~? Professor of Resou rce Management 
School of gr cul turt> and Land Rhources 
Management, ni\erstty o f Alaska hirbank<t. 

• • .. Research As._i ... tant, Agricultural and forestry 
Expcrhwnl Station, University of Alaska 
Fairbank'>. 

A f•nntl\ lt,l d plan stmil.tr lo the-],,W·Cll~t LSD A. 
pl.tn, the bJ':>L~cost r ' itS d\·Vdopcd il'r Abc;ka. 
TIH:'I't' \Vt'r•• I 05 toud itl'm ... incllllleJ I hi" lnod pl.m \\\lS 

.h..,tgn('d tn reflect tuuJ.., ,wililil hit not mlv in ut ball 
lent{'r but ctlso in ntril l ::~rea .... remoll' f om Lhe•.<·n·nters 
whert' thev<trietyuf ioo l .... wailablL LoHl bt> limited. Co"t~ 
to 11rb.m Ab .. kans and residl!nb of 11' c '' ~;~t t.."<'<~'l c tt..~ 
tt•r il month'~ supply of fooJ prodw.'i.; proviJing :1 b,_, -
1.u:.t nutrit'onally b,' rcC'I.i did fStdson , [Q!:\5b) Wt'Te 
·nmparcJ m thi-...:•ud\ . A 1'177-7 ~tud ' ::-h1nwd that the 
r aioril) ollll'b.ln Ala-.k 1 '>u'n_..,ume lnocb that .trc m 1r 

t~ p!C.ll )f the nwdeJatL~ 1" hhct.lhu ... t USDA famtly 
fo{ld pi~Jb 1.l.JSDA, J4j., ll.l 1 It t<> di.lubtlul that th1s 
p.tlh.•m hi1" LhdrtgeJ 1 h• co:.b of typic.1l hreakia~t .1nd 
d mner ml',, lo:, \·\'ere c.tlculatcd \ t.,ing thC' \l.1'•ka h,lsL;:.o:,l 
fn1 1d pla 1 as a gllide. Usmg tilt•<;(' ml'al pi.J 11:-., food p rices 
111 lh(; t•tght c:.1e" ce;tttdit-d w~?rl? comparl>d . 

Methods 

Prin~~ inr f,lnJ itun~ Wtrc Cl ll['t. .... J in ~ •pt('lll-
bcr [ 'J88 in fi \ ~ Wt•:-;t COJS t II'" (1 \ '" \ I)~L IL-., J \ lrtJ;md 1 

Ren11, San Di-1;1.•, St?J til~> N'c. I L'\. n .ttnr J\lilsk,lll urban 
Cl'nii'P· (. \nclwrag1.'. Fairb.1 nks,JunC.lll ). Surveyo~ \1/et~ 
trameJ tn cn~1 1r, CC.lll ... ;.;tcnC') in ~ollecting pricL~. In co1~.:h 
n'mrnunil\, U~t• t•\od itL'Ob were priced mlugh olume 
supt.'Inwrk ~t-= '~CllL>d in nl'lghborhood-. '' h1d \\ere 

Urt•mr 1\/,rskau LLII/Sumers /in1i tlu.:ir~ullrrmmkct:- tiffi·r:-.. lt:c­
lior~.> ~'}llf11 z~ llull Vj otht r Jllilj(•t We 'Ii i ltla f ('I ~ . Rrll 
r\la~kall:. /lll.f lriglt1'r flrrtY:. ,,:. 11 Jhlrl o} lh•ilrs 111 1\f -~ ! 



dcmo~mphicaUv similar. Supcrmarke~ surVC'Y('d wert' 
major dMins ln allcii!>€s, prit'f'S were cuUeded on t h~ 
ilt?m \\tUtthdowt':';tpncL p runttregM ilc-ssofbrand or 
P·h kage size. Th1." proced\Jre wL1c; llt't:el'ts.lrv bce<111st 
rl iff<'n •nt brand~ and packa~e sizes w~r~ a\·a.ildblt' m cfi1 
lt'tt'nt romm millL-5. 

Inc IllS food tlt'ms surwyoo repre::.ented allot 
I he b,1-.lc food.gmups<~nd incl\lded processed h10cl items. 
Qt1l1ntities used to cakul.1te the cost of pur.:hasLng foods 
fm il month 1,.\'['l"e appropriate for cl t lm.ilv \'l-ith t\\'0 

odults and two demenlary school aged thiidn'n. Ade 
quatc food to prepare breakfast,lunch,~.:hmler, and .,n.:l.~ ks 
.ll itOml' Wf'rt' rriced. TI\is pwccdurc iillmV('d th1.. COSt of 
thetotaldidr..1therthan nnly inrl 'viductl fm•d ih.!m-·• and/ 
or indiYidua meab lo ~ compilred. 

Results and Discussion 

\-hmlhly Food Costs for .tl amily of Four: ~lonthly 
gruccry costs for a filmtly Cli fl>ur, based on th~ Alaska 
plan,aredepJCted in Hgurc2. \'<1riation in the tot .. l.l co~b; 
among the wesl WJ~t aties \\'ils smilll San Diep;o mn-
sumers had lhe highest and PorLl::JnJ n.><>idPnr.; !he small-
est grocer) bil l. [he .JVeragccosl was $3!3.20 per mnnth. 

Al.:tsk<ut wnsumcr~ in .Ul Line~ l;lit...; h.1d hight>r 
g1 11cerv bill.., than did we"-l co.1sl Cl1tl5Ull1t?N . .l.n AndlCJr-
•l);l', hills were 26% higher than the \'l't~L C~<1SI a\erdge, 
\htle F01 irb.:mk' cnlbumers p<Ud addition,ll :11•, cnm-

pd ed to lhe Wt!-.1 .:o;l,.t. Janu>illl ~,rlxerv bills wen~ 2.J<'r 
highPr. 

Alth(mgh tolal costs 1H.>rc- gredter in Al.1<tka, 
theSe highu W!>ts were not d\IC to one or h'l'o food 
group~ (fable I . Total cost dtfferencl' ,..,.,1s distTibu let.i 
.lt:m:>!> t~U food groupr.. Within food ~oup, fresh 
pmduC'tS were "h>!hlly more exp~::!.nSi\'t! in Alaska than 
were cannL'd. fmu.on m drie<i products. On the wcsl 

I 'ru\o'SSIII~ (J I ,. I 

/ 
/ 

'I tat ·-~-..ula•lLm ((, , ) 

Rct;nlmv 1"'1 ! ) 

Figure 1. l'V}wrr tile d{11lm gm•;; .ror jmlfi rmrsumcd at home. 
(:.nurt:i!: USDA 19s<~.) 

LUcl"'t. l.osts of fresh anJ pn:!servt>d pmducl~ w~.>n: np-
prt..l,llll..llcly ~yu.1l This brei1l-.downhasimplu.<Jtion .. for 
future t~)\1d cosl~ as uu ~umers ;:1rc m1 1 ' and mort' 
frt!•Jllt:>ntl)' choosing I hL t r~<;h pruduct ~wlo'r it' prest.'n•ed 
counlerparl wllln ·1' lilahle !lack~.~n, IQHJ' It Al.lsk.ms 
follo\\' lhJs rutlional purchat-mg trend the cost dtspdrity 
may tun her ;nuea!>e, 

Thecu~t.-; reported for !he fJmllv ol tnnr in tigurc 
2 reprcc;cnl only I he doll.tr::. spent on fond ill.'ms. Con-
:->Umcrs often spt•nd more than rcpurted here at lht.' 
~rocery s lorL. Today'~ supcmn.wktls ftequenll\' sell 
everything from lood lo cL>SL elico;, .:md m.mv consumL rs 
purcl1c1se .:1 h1rge numbt·r L>f non·groct!rV ltt•m:- :;uch ,1.., 
p<1perproducts,dett't gen[.g,mJ ~..:ven toy, during a tJ tph.l 
.he )!,rtlLt'r\ ~ton: These items ·:na' LOn-,tilull;' 01 ronc:id-
l'r,,h e portiun ul the typic.1l mn~nmer's tntlttlluy "gw-
Ct:>rv bill." 

Fnod cu~t:. mav ab11 bt• higher J 1 he l.1a-.t'-\.n::.t 
family fo<>d p l.m is not u~:d CLll\SUU1t:$ \\ hn tn•quenlly 

City Tot.1l .!:.e~ct'nt.lg~ ~.wnl 0~1 (',ll h food woup 

Anchur..t~<' 

Fairbmks 
Junl'.tu 
Seattle 
Porlland 
Rcm'l 
Lns Angd('S 

""' • Dit>g11 

Cm;t 

$ 

39·4.-13 
110.7'\ 
387.52 
317.H 
'rt:lt>Y 
11:1 . .,11 
30o.36 
~25.:!t.J 

Flour/ 1\h' ll ' 

(\·r,,,J-; i\ltl'rn,lbves• 

20.5 32.0 
~15 3!.7 
W.5 34.4 
19.4 ~6.6 

:>1.8 ;\5.3 
17 . .' :N.5 
:w.o 37.2 
2U.5 :l~ .ll 

.. Ba~t f'll USDA "lm,\-<:t\~r· meal plan 
n f\vo tldUJts .1nd two elemental", !>i;hOol iiJoW chth.frt'n 

!leans. eggs, etc. 

'\1tlk/ fruits/ ~~-· l ..... / Ilevera ~e:,. 

Products Vt>g~·t,,blt>S fc1 l<; 

15.t.i ,3.1 4~ 4" 
J "i.4 ~, u -:1 l 4)\ 
IS.u :?2..3 -t.>. 3.9 
13.9 2.1.':1 I B :14 
12./ ::?1 7 1.3 4.1 
1-1.7 lq.7 I r. -t'l 
14.1 :!I.} r; 1. 'i :·l.li 
J1.7 tH.i n 1l 0 
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dwosL mo ·e e'pensive uls t'l meaL.., t-uch ac; New Ynrk 
·trip o:tc::ll•s LIT tre:.h seafood, rrp-c;h nr froz~tt rather lhiln 
canueJ fn1it:, .md e~etables, !i J\Zt>n, p repared entr~s. 
or lem~ from the in·stor t> deh, bakery. or salad bar. will 
have a higherfooJ bill. 1-n·n when food:,simi l.Jr toth0se 
n11 Lhl· -.u"n·~~y lbls are purcha~L,1 but m dtfferent s..zed 
packages ~u .. u.1lly smaller) u1 a more t.'XfX'nsive brund 
n;"tmC' is selected, m cre.J'ied costs will be. re llected in th1 
groct'ry bi II . TodJ.y's U.S consumcrst1rc more and more 
frequent y (.hoosing branded produd!> for bulh fn.>sh 
;r nd preserved item)>. This trt•nd has occu.rretl a.., yu.1lity 
h.t.... bt•mmt> increclsingl', 1mportant in l0c~i seleclton 
(McNull, 198H). 

H I'> n11L an ea.'i)' task tn prnvidt• lht> nutnt'nl. ... 
w hkh mt>et tht• Remmmend~ Diddl) \llowance!> Jm a 
tamily uf four .tnd n'main wilhill the budgt•t tor lhe 
LlSDA lo\\ -cos Janulv m~J plan n r thl.' hast> co~t Ala!>k.1 
lood pldn. AwJfl.:'nt''-" of m tlritional (.Ontcnt of ro,,J~ IS 

nt·~cssary. Shoppmg sk•lls, foC"d preparation skills, tim(' 
to r rep.ue food tl~ms, and adequule lood prepan.Jtinn 
facilJI..ies .:trco:~lso Nscntial ma,·is, 1982; McKenzie, 1 Q7·l). 

[t js mudt f:,lsiN lo meet nu lriliol\411 needs of 
f,1m1 ly members if more monl.'y is il\'ilililble lo spend ~m 
foud or there is il P,Ti';'!ter \'Bl lel y tlf prududs from \\'hJdl 

to choose. Hm-..·e.,•er, incre.1sing mon~" a\•ailable nr 
\'ariety does not ~lil rante~ lh.lt Lht.> nutritiona l qua lit;· ul 
the d iet .-..·tll be improve(;l. Factors !illl:h a~ food prt:'IN-
cnce~. habiN, S0cio cultural bad.h'Tnund, dt>mog1 a phi~ 

and pr~Lige mily <Wt'rride tllll rrltonal Lomndt'ratmno; 
(D,l\'is, 1982: McKeJ\ZJe, 197·11. 

Br'-'akfast and Oinnedor a Family ofl:uur. Hyr oth<' li· 
cal brc.1kfast and d inner mea ls which r~pre~ent fooJ 

E'lmily Food pL.m 

L(lW-UI~l 

Moder,1te--cost 

Brcakf;ht 

·\f •plt.• luke 
[J:.~;•; 

Tc~o,1o;( }ilm 
Coffc., ~!ilk 

Orange Jua·~ 
B;,ron l·gg-
IP.lqt lam 
Cnfll"'.' Milk 

chuiu~~ilt ht~herco~lleveb>, .,~,Nell as those 10 Lhc Ala~k.1 
b<he-nblLJtegOT), (Kmd~.:r, IQ73)arefound in T 1hk :!. A 
hypotlwtical lunLh \VoJS t"~m1ttcd I rum lhe~ rnt nus bc> 
cau..,e most people m the US. consume a l lcw;L one ml~al 
a day Jway from home, mosl frequtmtly lunch (L•SDA, 
·1'181h Snacks wcr~ .ll"o c cludL'tl A lthough thP meals 
priced .ue tvpical ui the three bmth· me<~ I plans, ..:o .... t"l J.t 
dil feren.tlucation:-.mil} \a 1} grwll v because on!--, a ~in,Ue 
mt•.al WilS priced. This efff>Cl. nHtld have Mn cnhant'l"d 
b~\luse p r ices w t.:rcobtalneJ un unlyonl:' day when '>ill5 

or promotion!-> m;1y hi1v· ~ in llut>nct.'d Uw lU~t nl menu 
i tPms. Therdort•,lhesl:! f1 •<..d co~to; c;houlrllx U!>L-'rl unly as 
a n i..ndito.Jlion o t tlw n>latl\'~o:: w~b of carh tamily nH!cll 

pl.m. 

Breakfa!ot: Fnodc; to prep.uc tlw basL'-wst· hreak.tasl 
could he purcha.,eJ mall thl.' \vest coasl d Ues for$ 1.60 nr 
less. San DiPs;<' had the highe~t co~ts (:j. l r;;J) \\· lultSe<~tllt• 

and Porllond re:.idcnls C'njoved the luwL>st, ost hrP.<~kfa~t 
(~1.17) , In Alas~d, \.'ost• were hihhu in .tll tlm•t• urban 
(cntt'rs. Ju neJtl .es1Jent!> pJ.u.l3flr.·, more !han lhe we--t 
COdSt av~gt> co~.t o{ SL36 Am:hur.1ge consumers flpent 
3')7,, moreanJf.1i1 h<~ nk~r~idents found Lltt.., m cbrNk-
fa..,l1tem!-. co-,t (Ill adJtliOilal ~5', (Figure~). 

Tht! mtx:leTi1t~· l-nsl breakid!-.l (1 nbh• 2) r.oul be 
prep.1n·J for a familv {,f tour for un ;wera~t: 11f $2. t;q nn 
the "t'~t cua~t. Co~l.; 111 Ala!:>kn .weraged 2CJ·~ h1gher 
Omt- agam Fa1rbcmks r6 idPnts; p<ud more Lhan their 
tell ow Al.1sk.ms. I' he pnce., p.11d by these inlC'rior Alaska 
cnnsuml'rs werc 1"""; h•gh<'r I han the u v~.:r.1gc on tht> west 
t.Oast { f<tgmC' 3}. 

Cost of the fouds needed tu pn:p.lrP t hl libl2ral-
cosl breaJ..Jast (Tabit' 2) r.mged from a luw t~f ~3. 'i l in 

Meal 

Din ner 

c hili \\'if h lle<1115 
.... 1111!!1 

C.uwl ~lid,-. Cclcrv Sti.:~ 
Cookw 

l..t11tee M 1lk 

Pori Chup~ 
l'ntaloe~ Lret."'fl !Wm ·· 

Appk~au.c 
Br ..... lll Marr m ,,. 

Cake 
c,•rtt~ Millo-: 

Gr.,p~ tnul Hul\cs 
R;;o1d1 -M·l:,11 Cereal 
<. ·•II• 12 Cal<e 

'l ·txmc ::-kak 
Rulll-CL.J. • '<ll.tln•-s 

Tu~;.;cd Sali!d lJres.~ill~ 

CuffL-e r.uu: \Vhn!.•-Gr;~ln Hn>1d Butt>!r 
(',mtJ]\•U[IC 

< off{-,: M1lk 

T11bl!! 2. Mt•:ah lypica/•1) lilt~ USDA fmmly fi~t){/ plm1s al film• co:,t lt.'l'L'k 

42 Agroborealic; 



Portland to a high of $5."1-i in AHrhnril~e The .1\'et.:lg~ 
A.l.lskJn cost!- were ·17',( higher than the tvcr<~ge W!.!&l 
~..-oas t cu~tf> tl'i~·'lJ re 3). 

''\'hen lhe reh1tionships bd WL'Cn 1 he l"lrt>akta"t 
menus were L~xami ned, Ute mcxl ~ rn I L-cust bre.1 kf OJ<; t O\ er 
thL bcl<;C-CO!:tt bre.1 kt,1c;L c~ 1St w~t co.1~t t-nn<.umen. 40% 
murc. A l,1~kans who made ,, ..,mular dwk (• (•xr~.:-ie11Ced 
,1 79',; incn.·a~c. Sel~tion ot t h~' liberal-co~t bn..,<Jklast 
in, Teased Alusk.-m con:.unu..:rs b11l by /10''•. West co,lsl 
ton"llme~ had a l87r, inrrem,e an Lhe pnces paid \\ h~, 
wmp.1r~ to tht> base-w~t brt>ak tasl 

Danner. rood<;. lo prepare a bLlse-<-ost dinner <Tabh: 2) 
for .s fumilv u [ four at honw ~mdd be pur.::hJ~~.>d fN c:1s 
litt le as ~2..16 in Se,11tle; \H~Sl co.Jst coc;l<; a\ eraged $2. ;:;4. 
1\ v~":rage Ahlskart co"ts Wl'Tt.' 20o/, hjgher wll h Fan bank., 
experif.'ndng the higlwst coc;t 01mong the urb,m '\ laskan 
citi~s. "J he relaliut'-"lup ,imon~ the cihe!:. ~turlled was 
similar to th,1t for the munlhly grncf'T) h1ll (Figure 2> 
whl'•n COIIlF dtt>d tu the CO" I o( rhe dmner meal (Figure i) 
fur thl! bil<;(.' cost family ph:1n. 

0\'crull, th(' cost to prepare tlw moderate-cost 
mei! l (Table 2), wao.: ~io/( higher in Alaska than on the 
wcsl co,1.,t. However, lhe pern .. n t.1gl' dLfference varied. 
gre.1llv among the cities surveyeJ. Although the wst 
tendf.>d to be lowe! in sornewc~t mi'lsl cit ics such 3.l. Renn, 
in San Diego tht• nJsts \Vert> cso;.entiJ ll v the s.mlL a~ lhose 
in 1-'airh;,n k.s anJ Juneau (~i~ure .t). A1h.ltoro.~ge consum · 
ers p.1id the highes• cost!>. 

Cost. of f(lll\i'> to prepM~ UH~ libt>r.~l-\:nsl dinner 
al~·• vam~i widely dl>pending on localim, wilh i1 27% 
~pread a mong lht• weslt.:t.M~t Lib~:-. ~urn') ed Alaskan 
costs werl;! 30% h1gher than U1e '\'~o"'lt ~-oilst <Werage. 
Fairb<Jnk.; C"OllSIIntt>r.; putJ rnon.' than ci1d lheu Anchor-
ilgc and I uneau wunterparts I foi~ure 1). 

nw co,.,l Jelubom.hip lmong ihe family food 
plans lor th~t> dinner menu!> i:l'-' budget-;; hec,1mc more 
liberal showed J ga~atcr pcret•nla~t. im:reast! in Al.1ska 
tlwn was found on lhL \vest coast. \Vhereas a 97?< 
increabe ''as found ,..,,.hen west coast con-:;umers sdccll .. >d 
the mndNafe cost me .. d ovL"r the b.1sL n'::.l meal A.l.1~k an 
consun1er:. who mi'IJ<.! the same ~o:huice ~-penl I O:?t;>;, tnl)l e 
\\'(•c;l coaslt:oasuowr., who <;<•lt•rted the hbt•nll-nl~tml',ll 
paid 222'\ mnrt:. I '1an tamtlies \'\ hn cons 1med U1e ba.sl'-
' ost a1terJ.UlU\t! ln Alrlska. the (O~t mcreast! ,.., ...... ?4Wc 
higher. 

Conclusions 

Fuud purchased in Alt~.;kaon lhE:ba~>-costfamily 

f0txl p lan rc~ulted in ., 24'~ to 31"t.· higher mnnthlv 
~rocery btlllhan the s.at)1e lnv .. '-{'"(lSI items on Ute \vt'St 
coast. WhPn food groups ((ru.its .1nd v<>gPl<lhk>s, dauy 
produds, meat und me.1t alt~n'ltllivc:~, "weeb, lilt·3 and 
nil.,, brci!d and L'elenl prodm to;\ were compnred, cost 
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d1tferences 1ppear~d to bl.' distributed .1lmost l!t.JlhLlly 
illlhoup;h therc"\vas.l tr~nJ tow.Hd h.it:;ht!rco-.t fnr tre-,h 
Hem~ lr\'lthin a food group iu A.laska. 

lltc cosl ditfer~n~.- ... • ~l"tw~n Lhe IWSl n,a-.t and 
Ala!ikil n cili~ '"" ''.1lso h1gher, '' hen cosl tnr meab b~<;('(l 
t.lll tht! rnodf.'rate- and HbeT.ll ·cost family lnod plan:-. 
mnrL lypic.l l of the ealu1g p.ltll"ms ot urban Alaskans 
W('H' cflmpar~. Hnwever oth~r f,1ctors mdth~ing sp e 
Clfic nti~:s artd current consumi:!C purchasing trend-- olfl' 

likely to impt~c! these ~n.Kcr~l hills. 
Food co~ts presented h~re represent only ,1 mw-

t.un~ view oJ U1c costs of a limited numbf"r of food ih.·m~ 
in spLcific loc.1Liuns. Surveysm•,~r a lon1;er perioJ of lL ue 
arc neede~..J to veri{v trends observed ilntong t lw tamilv 
fond plans cun::.idcrt'CI here. Exp.1nsion of the number of 
ltlc.lti•m" in A.la::.ka would a I so be helph.JI in illu!>I.J.\hng 
~tate W1de p-.L pal.tern-. ft1r the sa nlt! family pl<~n.:;. ,1nd 
lood ~roup~ . ....1 
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Permit Reform in Alaska's Coastal Zone 
llwnt.l'i f. Gallagher • 

Du ring lhl::' 1971k th\! number of proposals ior 
de\ t.•lopm~nt and lh~ 11umber p f federol and o;tate 
~mtrl~ rettUlf~ tor dcn•lopment inc rea.-:~t·d dra-

m.ltka.lly in Alaskct Tlw largt• numbt'r uf projeLL" and 
permit:; O\ erloadcd .1gencie~ (Environrn~ntal Protechon 
AAency 1982). Pcnrnt.,rplicantscomplamt.'Ci about delays 
rmd conflicting dltecUvcs tram agende-<; (Mu~:ller, 191:1~) . 

Two factors aggr .w a tt.'Ci the problem in l.lte co<:~ st.:1l 
?.one First, many oil indu~try prujects. as wdl as pubhc 
war ks pmjects funded by oil re VL nti (''', wen" pro p()~ed i 11 

the c;o,islal zone. And second, coa')tal resources and 
COclSlal communitiefi Wt>re gtven ::.pedal :-ttituS by tlw 
Ala-;k,, (o.J-..;tal M.dJtagement Ad (AL "\1/\) of 1977. Thl: 
AC\IIA t!slabh::.ht'd broad go.1ls fur prolechun ul coa..,lal 
re:..uurc~ and l'St<Ibiishoo "\J cua~tal dtst.dd.; (Figme 11 
totmplcmentcoastul ttw.ndgemenl pl.1ns. Once a co.l':>LL11 
pl.m wus completed ilnd iippT(>VL>d, th~ di.stricta~,.,umL--d 
the right to r~?vic\v prniecb \Vtthm ilb boundt~ry that 
required st.1 t~: or fed era) pem1its. 

As!>ociale Professor of Regional and Land Use 
Planning, School of Agriculture and 
Land Resources Management, University of A 1ao;ka 
Fairhankc;. 

The coastal dislridn•view w,1!-o important State 
and h•derill aftenlit>S uuh.l nl.lt lSsllt? a pt·nnit until a 
pr0)l!d was found con<;io;tt•nl w1 th tlwcoaqtal pl1111. Undl'r 
~lah: (Odt:!, how£\'t'T, tlw st.ltt' agency that issued a pt•r-
mit,afkrconsultdtinn with thecuasta distrkt .. \\Tnh· the 
consistency review. Often dtstricl'i <1nd <Jgencies did nut 
agree on whether a proJect was cun-;t~t~nl with the pl,m. 
Additional confu<>ion UlTUrred on projects I hal rt.>qmrcd 
permits trom more lhan one s tate .:1gency. Ln tlus c;~tu~ 
;rtion cadt agency wrotC' its own consistu '-} review. 
When lhesc review~ did nol J~r~, all partlP::-r- ilrph-
cant. l"O.J:.tal Jistrilb, am] agencic::.-we~ fTu::.Lritlt.>d 

ln 198-t, mcrc•a<;ing wnllict amon~ ~h~.: player:" 
pt'f'i uadro Governor c., hcffi eld ll1 e:;tabl ish o1 ne\\ CO() I d i-
11<111011 agent.\', lht:! Divic,kH1 ol Govcmml•ntul Coordi11.1· 
hon (DGU. l11al s;,nw vear, lhe 1~::.-gislarun~ p.1s~ 
reguJaLtons lo AAC 80 H5) thai r.TC'ated a pn,~.:c~ tu 
streamlme pt!nmt r~C'new in tlw ~t.._lSL.tl zon~. The I X;c 
\\'dS appotnll·d lht' prot.~!:>:> m.magcr. Sinct> IYR4, tJte 
DCC hils guided over 2C)OU proJects through the prm.e:,~. 
l nisstudy pre~utsancvilhwhonofthc rnx~:. by those 
\\ho have participate(.) most dosely in the nC\'\1 proce:;~.: 

projet. t applk.tnts, slate agency st.1ff, nnd coastal district 
shlff 
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Consistency Review Process 

Thl• new proress, caUetl Ute "c.on!'btenc-v revie•.\ 
process," cot1rJinates the coast.1l distrkt revi~w \Vllh 
sQte and fedt-.!ral pennil revie,.,s Undt!r lhP new proc-
t~.,, \'>'h{'n a pro jL·cl rCt)Uiresa pPrmit trommort> th,m one 
St.ile <1~ency, the DGC write.s thcconsistenC) det~rmi.na­
~ion. ( Ft'r proJt•~tc; that imru)v~ nn ly one permit, Uu~ 

p~nnitting ag~m; \VTlle!' the det~m.:~tionJ The DCC 
mL-diates di~LUS1:o~ion among stale a~enci~s su that thl' 
~tate h.1s nnl' postholl tuw&Hd il pr0jccl The agent.V "l~o 
coonlm.1tes .rpphcant .md agent y interaction \'> ath fed-
eral Jgencies. T he mel-\' pmcess does nul d1.1nge tlw 
criterii'l ei1 her <;tate ur feJ er,ll ngf'ncic.~ usc to t:valwte 
projects. 

The :110c~s pro\'iJC'oo; ~ timetable for the revie;~,: 
.mel a Jeadline tor stc\l~: agt!11Lies tu i~"u" pC'mut::. <Table 
Jl. Stateagenoe)o.mu~ti-;<;ucthear penn1l{sl nutl,lt'·rthan 
30 d .l}'" .1fter an applka tion i<> ~ubmitted, or =m day~ if,, 
pt!nnil requirt"" ll public hl:dling. Once the nee lSSU~ 
clpOSilJVe Uln!:>L ... t~ncy TI?Vl{'\-\1, agencie; must ISSUe th t>it 
permit- wilhm lave ~alend..u day-; rccteral agencie~ J re 
not obli~ated tu toll owl he.se deadlmes, hut ne1ther they, 
nor state ag~.ncJe::., n1.1y issue> permits if the DCC issues 
n negahve detem1inalion. If Jn aprlicant. the coa.sr-.:11 
dtslnct, or .1n a~;~n<·y is dissatisfied w ith thP DGC's 
determination, lherL is a r.1pid ap pc.1b process lo the 
cummi8~ ionPr Jcv£>1 

OCC play..; scvf.'r.ll key rol~o::s in the pro .. ~ss. '1tafi 
m~mfx>rs ~Uilie app!Jcanls m mmpktin~ the p~Jn.il 
appht.ahnn~ :md manage th~ ~.:alend,u of <~ctivities and 
dP·1d lines. The DGC iliS(lS<'n C'l> a~ lh~ uearinghnust> fN 
mfunnation lllm ing between applicant<;, 1gencies, anJ 
Cllrtstal dbtriLt<>. Jn additiotl, th~ agcncy keeps the> pn 
llldry !)e~ of projl'cl record~. 

Applicdhon of th1 prut.~~~ is lu.nit~ an several 
Wil)''i. It do~s not apply outs1Je Al<Jsk.a's coa,.tal zone 
the bolUldd.ry of w hirh is est.lblished bj each \:oastal 
d1strict, as il ptepar~ iL.;; co<Jst.ll management plan. '1 iw 
proc;e;..;s also does not apply Lo mining projcds, \vhich go 
throu~h a !>t!parah• " tri agency ctppltcaltun" dt'vt.•lopt'ti 
sp,,d ficatly for nuniug. Pwjcct!; th.ll hav(? a "de m.i.nl-
mus'' impad or n-quare onlv .1 !>11llld.lrd condition o1 
.1pproval, as Jetermint.>d bv OGC, are given "cat~:gl)riC4'11 
.tpproval" and do nut gn through the process. 

I hE' t.>CChas gmde.J ahuut!iOOpmjecto; through 
theproce~sl:!acl1 yt>.1rsanu• 1984-. A bou L 100 project<>ea(h 
year hwl' received categorical :tpprov.,J. Of lhOl>e prot-
eds lhat enter toe proc('SS, le~ lhuu 1U per~-ent arC' wi th-
drawn by the applicant Although no data is kept on 
r~<ll-lOns for v\<ithdrawal, rea..wns app<:~rently ranp,e from 
changin~ husiness cond 1Lions Lo obvious inability tn 
meet permit criteria. Of thm;p projects U1al prucet....J 
lhrou~h tht• process 0\"E:r 99 pern.•nt fe<"f'ive ol posilive 
delermi..lw.lion. This high rate occurs in pJrt bt.>ei1usc 

most pro jells ur~ modifit'cl i11 locA1tiun. desagn. wn..-.truc-
Lion Jetail or opera I inn "" they muv~:" thwugh lh~, proc-
ess. TI1e high rdle c1f pt•-.iti\'e determination.., IS ((msi::;-
tl:!lll with thi11 found in other sl;Jlcs (Lrnvry anu. E.lt.hen-
ht?rg t 486). 

Methods 

People interviewed tor this ~tudv \"'~rc from 
three groups: appliLat\l!i, co;hhi district o;taff, .:tt\d ~ti:ltt! 
agency staff. i\ pplicants were d .. u•~,fied inl0 four group~: 

sm'lll busutes'les, targt bu<>iness,lucal gu~~rnmenl o1nd 
statt>/f1~dE.'ml ag\!nc.ies. Ten applicants. ,,·er~ selt'• ted 
from eJLh gmup. Fnr coastal dettnd "otaft. 17 o)f I he 3i 
liaisom.to OCC were st•lccted. And (orstale.Jgt>n<.·-:yc;tatf, 
17 ui 32 litti.,on~ to DCC were selected. ,•\ II ~lectioll!; 
were random. 

Inter\'i.:-w:s \\'ert' conducted, in luneol 1 '::18~, wath 
~ople il!'..,oriillcd w1th the proce:-;s in thP l'J87/881isLdl 
year ln th,lt fi~cJl .Vf',ar, 468 projeds went throu~h the 
procl'SS. The 71 intcrvtel-vs ·were conducled bv tde-
phone. Each inlervie\'1' involveJ ~o.;king tile person to 
respond to 12 Slatements ,1nd llll€ L[Ue.ShUll. n1l rc· 
sponst:> sea it· for slatement<. was. l = .,lr• mgh• d..isag1et., 2 
- d.J.s.aJ:,'l'L't.', 3 - .11f'Ulr.1l, 4 = t\~~' and C) = SITOnF:"h J~T\!l. 
The "talemenl&, in swnmary fom1, wc1e: 
1 Thl:! pmcco;s coordmates agemy pt'rmit~. 

2 Tht: proLes.s helps invp)ve local communities. 
:I. ·r h(' prpce~~ help~ Identify parlicip<mls' inl~rests 
4 The pro. t·~s hdps de\ elop better ~lutions 
S. The pro~o.e>s helps r~duct.? conilict. 
6. 1 he process helps <~pplic;m ts receive their federal 

pernuts. 
7. The proces.., hdp~ save us timt: Jnd monL~. 
8 The proCl~ timP-frt~ml' is acceptable 
9. DGC staff i~ knowll'dge<Lbll· .1nd hdpful. 

10. Stale permits an"' issu •d promptly. 
ll. h>drr.1l pem1ib ar~ L"sued promptly. 
12. Al.1ska should ke€p Ute uificl'/proce55. 

.L\fter eddt rt""pnn54..' , p..•ople \'\ere dgk~..·J to add 
wmmL'tlts. The mtervie'' cum luded wuh lhv. quesl1un, 
"\-Vhat are llll'! ~trnng point~ I the pron--.~ and whilt 
wuuld ynu change?" Rt~ponse--; were evaluuteJ by 
<.eakufating mean SC:Olt'~ .LOr ~ach b'1'0\lr and compartng 
differ~IICt')o. an "~ores and comments, ilm~mg grnups. 

Results 

Table 2 presents the mean scores (ua the ~ix 

groups. For rhi:, stud.v, !:iCores bclwrt>n 2.50 and 3.49 are 
referrea to .1~ " neutr.11 " Lo'wer S(Ott'S are referrl<d to c1S 

"di'i<lgrft"" and higher Sl.ort.>S arC' rdern~d tu .t& ".1gr~e" 

(3 50 to 4.49) .md "c;trongly agre~::' (grL'.ll~r !han 450). 
Statemt>nt I conu!mt>d the rnmru J' goJl nf the 

permit rc:form, CPordinaUun of .tgencv pennat~. A.ll 



groups agr~d lhat lhe process helps cnordtnaliOn of 
pt'rmits. l.arge husinessl>s and loLa) governments were 
partKularly mong m their agreemen.l. Com.m~nls made 
followm g this o;t.:l ~emcnt were tmiformly positive, such 
as '\.,.'ithou t the procel'is, perm.iHing would be a night-
mare.'' 

Statement 2 involved a primary goal of the 
AMCA, invnlving local comrnunilies rnore effectively m 
the decision process. All groups agreed with thi~ statl"-
ment l'XCPpt for c;tate I feder-,, 1 a pplkanl-<> w hD were neu-
lrdl. Cum.ments frum l:"oastal district "'taff We're very 
posttive, huch a!:. "before DCC, we were often left out." 
C omrnr-nls mad12 hy applicants mdicated tl1dt they fell 
cummunities were olhle to participate, but perhaps too 
much, thus LnCTe<Jsmg the number nf changt!s to o proj-
t"Cl. 

StatE-ment 3 oddresst'tl wh ether the procc5s 
"helps to identify participant.-;' interests ,Jtld goals." All 
g.roupsag.reed ·with Utisstaleme.nl. Stale llaisons hatl the 
strongest level of agreement, wilh one person comment-
ing that the proce!'s ''helps vil1.1ge people to under<ltand 
ag~ncy polides. ' 

St<1tcmcnt 4, conceming ''d~velops better solu -
tiuns," received Jiv~rse ~cnre~. 'itate <~gency~taff 11greed 

U1at the pmces.<; produced this vah.1c, but small bustni.:'SS 
<~ppbcanlsdisagreoo Comments £rum state agency o;t<~lf 
ind ica ted thai they thought the process '"as valuable 
bc:c;~u"e it nllowcd changes to be made in lhe projecL 
Small bu~iness Jppl ic.mt<;, howcvm-, felt that the "ne\' 
solutions mighl be more acceptable, ye~; but bett~r, no.·· 
M.:my applic.:~nls. noled Lhe addilional wst uf •hanges 
nunle during lhe review pn.11.""ess:. 

Slatemenl 5 forused on v.h~lh~ the process 
''prevents or resolv~~ ~.·onfhct . " All gToups i?Wepl sm<11l 
busmess applicant::. agreed wilh this stat~mt'nt. Cum-
m en("!:; indicated Lhilt Lhl'prl:'cess rtsell precipitated some 
conflict. One s tate ag~ncy "1taft noted that the rrocess 
"causes pmbJems and the11 &<.~h·es then1,'' and a small. 
businf"Ss applican t statoo lhal the process "probablv 
solves more problem::; th an it create::;." 

The value of the state· managed process in help-
in g applicant8 fi.'C'f' i v~ their I~dcral permits was nd 
dressf'd in sl:iltemenl 6 . Only .1pplicants were aqkf"d to 
respond h> this statement and alJ ag.ret!d. alU1tmgh mar-
gill <~ lly . The fev.· comm~'nts r{'ceiv{'d wPrc pO'>itiYe. 
irtduding om• ~mall business applicant who callt•d tht:' 
DGC ''the mlly helpful <1genq '' 

St<ltf'ment 7 consid£>red h-\.•o o t the major n-asons 

'111-J cl\ 5(1-<J ~Y 
'it iwdt;le S tll'dulc 

STEP DAY DAY 
~-------------------------------------

Pre-cipplicatioll meeting and other early cont<~ct 

''D;:ryone" ~ 

AppHmnlsubrml'i completed packet; DCC disl.tibules 
packl'l ;:md re\'lcw ~chedulc ln resource 01gendes ancl 

1 ro.'lst'll djstrirts. 

Review period. 

L "\!it Jay to fill<' re~Ju~t fqr mot~<.• information t hmugh DCC 

~~day for ret.JlH~t:lt for publil hearing amlla~l d.at~ tor 
verbal conm1enl.s from agenoes !must be followed in writing 
Wllhlll5 d<!)'H) . 

DGC prepMes "propo!:iec l determination:· notifies apphL<I.nl. 
agendt:s, and di~tricts . 

last day tor \>mHen stntement requesting elevahon to 
di.rt..>elor level. 

lr a '"nnnm~u.., j., rt!.ldwd, cnn-;ist~· nt..')' del'-"rmlllalion 
pn•iklr<•d .md diAlrlbulE't.l. 

T~t~l date for i:;suancc of sl<tle ~rmits. 

Time period tor ell:'vatron \appeal) to l.Hrt.'t""lnr lev,•l. 

1 

1-2 

15 

Hi-2'1 

29 

30 

35 
3lH5 

1 

1-2 

5U 

TimP pPnuti for l ·kv.ttiorl ln ~t1tl111'li~inncr le\'cl. 45-611 tJ5-~fl 

~-------------------------------------
" Day One" begins when appltcations are rnmplete . 

~· I O-<l;~y (>Xlensinu is ~'rtwidf'd in the- "unorg;mi.7.t>d borough,'' .ll't?,lS wi thout municipal gov(>nlnll'rti. 
••• Coordindting agency mu.st cl~cide withiH 7 day~ whether to 11oiJ a publk hearing It ~o. tht: a~enl:y mma provide-15-30 

dnvs of notrce and provide summary of heaci.n_g 5 d<~_ys after. 

Tnblc 1. Trmr>Jr11L for Alw;ka nm.-.i#en~r rt'Vlc.'W1'rill.'t'~:; . 
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lur permit courd anation, limt', .:tnd mon~y. t'\li group~, 
excep l -;t.lte agenC)' s taH who \'\'t're neullul, agr~eo...l that 
the proce~ saved Lhem time and monev. CnmmenL-. 
wen• ~ene1.t lly posith e, including ·• ;r; pPrce.nl of appli-
can b are helped., 25 peru~11l are hurt, ' offt>n?d by a ... talL 
.1~ency staff per.;.vr •. And, ".ve-;;, e-;pecially lime; ' and 
''yes, becuu~t~ DGC pmjt•cl'i are ~t.•ldom lilig.tted " b}' 
severalliuge bus mess applil olnts. Se\ era I <;Dlall buo.;incss 
-tppliLd llts conunt'llted that. illthough the !XC proc<.~.., 

..,,l\'e1.i them limL and mon~) comp.1red tu ucquirilt~ 
permit'\ by them.<;("l V~?S lbey scored thjs statement low 
bccattse any rxpense tor permits was exu~~s i ve. 

St.~ tcmenl ~ r.Jio;;cd the question 0f "Llte time 
trame jo; accepta ble '' All scores for this statement wt•re 
neutr:~l, cxcepl inr coastal ili"tri•l coli ldt.:bi who agr«d. 
Appbcants ttnifLlrntl.v fc.'lt the time lme \V&:. ton long. 
althou gh one sm.11l buhlnt:><.S .lppltcaJtl noted lhnl tlw 
process was "much beth.' I th.m in I q84." t\ rplicanto; 
nott•d thdt lhl' tinK f raml· ""a~ too slmv given A l.1sk.a' s 
:sltort con~Lruchnn W<I!>On, and that minor and emcr-
get\LV proi•xls wert! nflen tmnecc-.saTily bound up in the 
process. A lilrge busmt"'>s applicant commentf'd thdl 
AJa~k<l''i limt" frame was irrt!levanl !>in~:~.· tederal agl·n-
nes '"'ere so much ~ lower that p rojects wen.! ddilved any-
wily, Co<l!ltill district contacts ,,nd st.ltc• agenc.v statf, ~•t1 
Uu~- other hand, ottPn fell lhat rhe timto ~me wa'; too 
short. Coa~tal dishil:t coni.K b nrgul'd that lL W•l"' often 
difficu It to "talk Mound the vi llr1g~" m the slwr l n.~\rievv 
pe-riod. And, state .1gl•ncy s la.ff noted th.dl it WilS uften 

diffiC\ It II 1r tlwm lo gather ennugh mfom1at ton to mol.;e 
a _reJ iblt• dro ... •un duru1g tlw timt> lrarnc. 

Staten enl ll, concermng the knowledge anJ 
lwlpl ulnes-. o f the DGC statt, receiwd the highe~ l level of 
i:lgrL-'('mcnt m tllC' s tudy trom ilf'plic.mts ,md cn.1stal 
d t!>tnl·t cnnt<tct~ All appli<.,mt ~;roups ~tTonhl v agreed 
with this st,,kmcnt. 1\11 conunent o;, w~n: poc;ll'\e or 
po~itive '\\ ith ,, sin~k criticbn.. l'hi~ cnlil io., m \\'a~. 

particul<trly from l' tcll\. agt'nC) ~>laff. lhilllhe lXX. ;,t;1 ft 
Jacked Ute techni"al knowledgL the) need l(l fu II y \II d~r­

stlnd Lh~ pruj&.t-;. Still, LhL'I . .'On~nsus nl mmme.nt" was 
th~L \\ ithm1l the '>tJlt, thl' "OCC \VnulJ be jut-1 another 
bt~ rt><ua:rat v ." 

St.l lt!mt'nls 1lltmd ll pnwtded an opportunity 
illr th\l~e ~UT\'Pyed to compJ]"'(' the pmmptn~s uf .. tate 
;md t~der.1l agcnues 1r issuing po.'mut.s. All groups 
agrt.'i:!d except small bu.sil1t>sses who wt•n• nt'ulral, th.1t 
"slate pcrn1its at!:! issued promptlv ... t..-1:mv ,,pp!k.mts 
rommentecl that lhe DC,(· proc~.., \.,.,,._still [(IO lung, but 
mo!'t added thal it \\'l"' much better thiln 1Jl I 184 ·\ll 
grovps \Vcre neutr.1l aho.ml Lhl· st,llentent thilt "tt:'Jt>ra l 
pcmut~ Jre i~sueo...l prompll} . ' A rcpresentativf' com-
ment was, "lnok nt "h.Jt the ttc'ds are doing or not 
:tomg-il'->~ nw~compaJeJ tntheDGCproce&.. ' The 
t orps of Engint't>l'~ dn' ,. lhe mnst comml!nts .1mon~ 
ieJt>r<l l <t~l'ncie'i for dt.•ld} s. I'hPSe comments are C<;n<>is 
k ill '' tllt d:tl<l t.ho.Jt c;howo; LhJt s t,,tc perrnit,!; tak~: an 
av.,ragc ol 10 dc1ys and tt..-oderill permits take an a \'er,,ge 
of MJ days tollnwing lhe cnn~islency dt>tf•rnli.nation 

~t.11e 

Liasun$ 
r,.- 1;) 

Dl~tnrt 

(,tl lil~b 

<n= n 

Applk.-nt'l 
\alit 

~n lll) 

~rn.ill 

Bu~i11•' : 

tn : I I)) 

l .•r~l: 

Bu"'"'"' 
(n- Jl), 

I •l(.ti 
( .. ,.,.,m~nt 

111 - IOi 

F•~il!rt~l 

'l.gcnd ·~ 
11 = I) ) _______ ........... ____________________________ 

':tl,111•m••nts 

l."CoordiJlillt'!> ilgency J~rmito;;' 3.Y-l" 3.AA ' 4.t.IW 3""" l T~~ · 2n· 3.90" 
2.''1nvolvel> iiJcal conmmrult~s·' 3.9·1 ~.f·Q 3.hl 3.on 3.hQ 3.R7 3 .!R 
<: ldentifil., htter~tl; and ~oab" .wu 3.!lt>" ~.oo• hl) J5J 1.8(1' 1.7ll' 
1. ''Develflps better solutions" 3.70" 3.53 3.05 I .lit1 3.QIJ ~ Jl 3.111 
" ' Pl'l'\'Pnts or n..-..;olv~ con11kt" 1.70• ,l,'>u* ;~n• 3,--+!1 ·U)o• 1.~H' 3.541• 
n.' lit•l po; appltC"dttt!:> receiw k'l.ieral p ermit<;" l:kl nu 3 "i'J 3.RO' :\ '15 1. 'ilJ' 3.5tl 
/ ."Saves t im~ and mom:\' (tor entity)" 2.(N 3.54 3.71} 32B ·Ill!)• ·-1.14" 3.711 
R. "Time.; I rnmc j, RCC•'l t 1 hlc '' 3.23 3.52 3.0~ 2..31) BU ~.30 3.ll:i 
9. "Sirtlf is knowh.:dgl.'.tblt: and hdptul" 3.'14" 4 11" -1..-17" -t.'i(r -L'l3· 45(1" 451i~ 

10. "~hlle permit .. rtr€ i">~Ul-d l'rnmpUy" 38W 4.0W :1.67" 1.10 1.6::!. 3.7!l" ·l.flW 
I 1 "Fl-dcral pcrm 1tll ur~ is..'lUt"ll pwrnpUy !.b:! 3.25 ? /;1 ..,,50 ~-1% 2./'il !'HI 
- .2. "Al.l.Sk3 shmtld keep llw L•fAce /pr<'l"'""::,'' -us• 4 W n J• 1 1 1 1~ ·HI• 4.44' 4 . .m· - ------------------------ -----------
Ltkerl·$(".11e used 

stgrufimul i:lt p < [),()t., lt>wl. 
n:~ not aprh•abk. 
(a} tn'tliltiaenl ~pun~ ]~.., lh 111 li ot II). 
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(Di' i:.ion of Govl'rnlllentill Coordination I ~11:18) 
TI1c lAst slatcment, "Alaska should kFep the 

prou~s:.," !jl:!HeJ a led high :.eures. A l1 group~ agreed with 
lllJ" stalemLnt, s~?veral \Vith ~cores nt.:ar Lhe ~twn~lv 
d~tt'l! mark. Commenb. wert! u\·erwhelmin~lv po-;iti,•e, 
CVl•n ;,mllng !'.Llnll! business =lpplinnts who woulJ r-alher 
have 111.1 v~o:rmiL~ (i1nd •vcn no gon:•rnJJlentJ. Al lNOI"'.t , 

the prncc''5 \'<Is <.t:>en as .1 "tlece~5ar\' vi\" or "n·Jun-
d,mL" At best. tl '"a!> desc1 1hcd as workmg \ erv v,:dl. ' 
''~;pmdhin,; tn rail back on. ' and ''\'t'ry -..a1u.1ble lur 
pn v.tle apphcanto;." 

The que~tion about ''lhe strong pninb nf the 
procPS'i ,md wl\dt '·ou would ch<m~c" ehoh:.d a variety 
of re~pon::.e;. District cnntc1Cb noted the vaiul? of thl' 
p1ncess b\ in\'nlving them earl_; and g iving them ,JCcess 
to decision". St•veral dtstrtds arhued that the pwcc5S 
n~11cc-; thei1 ne~ for sl.1H. Stilt!:! lti:u~ons noted the 
aJdltwnal \alut ol thl" proce~s tn ''d~sigmng out" prob-
lems <md n( prO\·id ing; <1 fLlrum I hat g1'1lcrah~' cunsatSus. 
~mall bulillli:!SS applicants l'njoyeJ Ita\ mg a ~in~lt! mn 
t.:td pers<•n and found th~t.>xlm "Jepo5th•rv f<'rrt•L·orJ<' 
'a nablc. l.<~rgL' busmest>es found YOl)ue tn fnrcing agt·n-
cil~ to wMk with i1pphcilnts, of resolvmg agcnCJ juri-.-
d 1dion<1l problems, .md of orgamzmg the process so th..tl 
lh~o.•re were few opportunities tor legal d1allengL'S b,'lsed 
un prot:cduJal error . I ocal govt.:'rnmcnt i!pplil-;lnts re-
"ponded that lhe prot..ess. ensue(_'<; th.Jt .1gendi:'S follow 
rules ,md tJruiormlv ilpply stando.~rd-. . Likl' the CO.l!ilill 
d i ... tricl.s, local hovernments .I.so lhLlUghl t hl DGC.. s.n ed 
them axm1 hirin~ aJdllllHlill s1,1lf. Statt: ami federal 
age news rl'Cogruzcd.the \ illur 1 l( IX.C slaff.1s ml'd iatnrs 
1nd U1e valui! ot lh~ c>.tr.l hdp dunn~ rush pl'riod . . 

D1"tricl ~:ontadc; a1:>ked {or <1 rt>.-.dable ~uilie-­
L-.cx,k,lessJurgun,., r;ltional method torhalilncing \·alue..<> 
li aming tor their ~tuff, ext~nding the puhlic re\ Jt:\'1 re 
·iod, s1mpL.tywg the pmcl".SS and pn.wio.;,inn nf extra 
funds to help them \.·ondw .. L lhe•r pflrtion of Uw reuew. 
~ 1.1te liaisons wan ll'd mn rl' con o;;i dem lion o ( ol her .1 gency 
time line5, more sl.lff to coordinatL with DGC, oud 
fL-derJ llegi-;latioll t1) furLl: federal ilj:;t•nci~s to develop a 
romp.uuble pw.:ess A ppl icmts .:~~ked that J)(;C be 
given mure "clout" to conlrol "radicals" (wilhin agen · 
uesl «nd lo · push" ther agE>n,ie~ to complete lh~ir 
reviews .1::. ea.rly "~ possible Thcv ri.lso askt'ti that lhe 
time framl!:'> bP <;borh.•nhl, Lhat nPw proct>S."!t!S be Jevel 
opL>d fur \ '('ry sh(lrl ur v~.:ry large prnjt><l~, and thcllllwre 
be.1 better "ht '<"'tlheprc.ces"'t A.Li~k<'l'" -.hnrl con ... trut..-
tiOn ~ea~on 

Conclusions 

llus ~ludy prov1des an e\ aluation o f th • DGC 
pwcess by peopl~ whu art directly involved Wtth Lhe 
proa:-s!'. f hoSt' mvukl:'d lmmJ th~ proces.,lo be sun·("<;s-
fu l in 1cllieving its prim;1ry ~Odls of coordin.1 ting per-
nub ancl involving local communihes. The process ai'.>O 
pruducl!d olher hl·ncfil..,, such u!> savings in hme and 

muncy, lwlping applicunh r~l'l.'l\'e t.ht!ir feder.ll rl·rmib, 
rt'ducing conflict, and dl!wlopmg bl:!ller :.oluhon-;. P.lr-
tiup<~nls in ihe .;urvt>y ;-~ lso re onunenlkd ,1 \dnt?t)" ,,f 
ch,mg"s to improve th~ program 

Perhaps thl' mo!-t impnrlani chang•' thill rou!d 
be mo1d1~ in thl:' p.:!rmit r~furm nl•JVt'mt'nt \\\~uiJ ix lo 
br n~ ft~eh1l .l};t'IJt.:ies into tlw pnx.es. ... Althougi appli· 
.Jnls recciv(; ht"'ir st01te f-1t'flntts 1itpid]\. , mno;t proj~·c:ts 

\V('J"t.! Jd l}"t'Ll by feUt'l'al rl'f!'llll-.;. 'I hL• time bt!11eflls 
produu,•d by lht.: slat~ proo ... ~s WL~Tt.> lo,.,t ll(.-'\. aLL.;e oJ the 
lack t,L ...1 Lompamhk ft'der;tl proce.."'· Tht! pntcnli;:~l tor,, 
jointslalt'" kderal re\'WW!>hould he!ilmlit,d . ~or smallu1 
rom mon projtc'\.:1:!, lha t m \ •ll ve li lllc .::on trovers ~ · L he -.tul e' <; 

10-Jdy proCl.SS m1ght bL ilppropriate. fo,· \\.. T}' l<1rgc 
project", such "" mJJOI mines, a mon ... comrrehen~t\ c 
proccs!:o, 'iUCh as lhe Colorado Joint Rl.'v1ew Pwcc~s 
(G.J11,1ghLt 1487), might ~crve 1<1 bring stalL cll1C1 federal 
ng~nde::i to~l'lhPr with lt•~dl gm ernmcnl md inter~t 
)'toupo; inten-steJ in ~Udtlarge projects. This sltltl v 
pniVides tdeas about the ~uccesses ol (he pruo•s:,; .md 
whal nugh!l:>t: ch.mged ll dbl indiciltcs th( suppurllhc 
DLC and pwt:e~s rL>(."'eh·e lrotr ito;• ()n..,tiluency . . \monp, 
thb LOt"bllluency iln' milny llf A1.1 .. ka'~ maj11r inL'u!'.trie' 
incl uding nil , timber and ftt.lwn. mrporatlml!- J.,}<;,, 
imporlanl arc h1Ull gon•mme.nts. Tiu_. ,,m(C<," hdp.; 
local government m l \\ l' Wil\'S, \\ hr.:n they apply tor 
pt:•rmit.;; and \\ 'hen !hey p,lrticipJte tn the LOilSiu l district 
rc\ie\v. llK benehts nt the proce&s are ·mddined. but 
apparcnlly surpass lht! DGC's ${}5(l,(hl0 bud~et (L'( 

1987 /8S). 
Aiaskil·s pro1 cs!-t of peruul reft~m, ic; unil]U!:! 

among tht' C'tltl:-;t.,l stat~ .. ll appe<n"b tn b<· a part.iLuidrlv 
rlpf ropriate )'fliLCSS in Al.1<.k.n wl crt! e tr\ t.ronmenl;J l 
..:t•nn~rnc. dcmanu ,trid 11lhcu net.> 11.1 po.cnnit rl:'t]UirL~ 

mcnb. anll wher~.:: JevPiopmcJ l ~:oncem~ -.l ch ~"' lht.! 
!-hurt conc,tntctifln<;ea.son--demand rr1pid J,-clsJon!-t. ThL..; 
intraduclof} e\ alualton "ugge-.ts UMtlJtL A la-.ka *''pt'ri-
ment m pt•rmi1 reform 1.5 ,, urkin~. 

Reference!> 

DiVI!IJUn of Gov~·mmental C"mdination. !'lSI;. Cuide­
lnlOk m l l"IINfaf L L•llt A1mlllg~mmf . Di\'ision ut Cnn~m­

mental Coordination, '-lt lk ~~f Alas~1 . 

En VI wnm('n tal Prutt!Ll!OJ1 Agencv I Q~2. St1 uwrlr11i11~ t/u? 
Em•l/'('11111t"7IIal PtT111Itti11g I'rtl t.;s · .•\ .SII11't1/ !'' St11tc. 1\ ·-
form~. L S. Environment<~] Pmlcdlon i\g('nC) . Offi~e nl 
Policy ilnd HesoUic~ ManilgPmmt, WaslunbtOn DC.... 

l,i!llagher, T J. 1987. llw CuJ<1taJu, USA, Jnint Rev1ew 
Process. an Tmti i:ll l::vulu.lhon ot 1ts '"'uCCl':S" as a Pemut 
Reform. l:nnirol/11/t'Hta/ Mmra>-:t' IITL'Itf 1 1(2.): IQ3-2Hl. 

Lowry, K., and T. Eichenlx-rH. lqHO. A"ses~LIIg hltergov-
emmenL.al Coordination in Coa<;tJ! ZonL Manilgemcnt. 
Policy 51 udiP.:, J<n•it•iJ• 6(~): 321-329. 

Mueller, E. \1.,'. 1 ':)83 Ent•i1o mmc1Jia/ Qunlity Rt';;:u lntr.m in 
• 'lasJ;.-r . Environm~ntal SL rvices, Ltd., Juneau, Ala:sk,, 

Vol. 22, No. I , 1900 49 



Publications List for 1989 

Jou1'nal Articles 

ALAIIf\LK, I'.B., and G.J' JunAY. 1989 Stmctu re .:u1.J 
Composition of Low Elev,1tion Old-Growth 
Forests ln Research ~ah1 ral Areas of SoutheM•l 
AJn~ka. Nn/Jmtl A.reao; }urmwl 9( 1}:27-19. 

B!iRGltA r, R D , R.D. 1-la"-..;, M. 'K • ""'IN, J. &wt,, and W. 
c,.., .~t-..o l98Q. Pinching technique mflul'nCt~s 

ltlteral shoot developmenlm p<>tnsettia T. Amt'l. 
Soc:. Htnl . Sc'i. 114 \){)9-91-t. 

BRlH:l:, L.B 19~ Scrt>en to printeJ d umps in Pa3cal for 
the mM-PC 320 l( 20() color graph mode. }. Of 
Pa~ml, AJ1Jl . awl MOii uln 27{4):5-12. 

Orwcr L. li. t 9ij9. Fftecls u£ Jietf' rv ~llicic ,Kid a t\d 
caJ mium on short· term mi neral balanCL><. in 
sheep. 1b ian AllslmltNml f. of A 11 Sci. 2{·1)·579-
582. 

CAIIL!Nc., D. E., R W. R c•liJCAnt Rl, .md R.S. llu~<;r, , 198'J 
lnter71ctinn.s ll1 vt•sicular-arbu~c\ rlar mycorrhi 
zal fungi, root knot nt'matode, and phosphorus 
ferlillzahon on soybL'an growth and yu~ld Pla111 
Di:-..t'll'C 73:730-733. 

CAf{UNI~, DE., R.H. L'lNr.R i'ln d P C W 1 st'll HJ . l<J8C1. 
Symptoms, signs and yidd reduction u<>socic1teJ 
w1tl1 r hizocto.11.i.l d isC'.ase of potMo induLed b\· 
ltlberborn~ inoculum of Rhizoctoni<~ solani AG-
;l. Am. Pol11tv J 66( 11) 693-702. 

URIINt~, DE., ilnd C H . 0&\KOCJ<~:\, 1 qgq, ld T!,lRt:.'d · A 
tough skinned red potato for l ht: culd soil., and 
t.hurt growing !>l'ilSOll!' in Alask<J '\m . PCitalr I 
6h( l l ):N I 746. 

UNDt 1 , R , W 7~, ·1 1, anJ H.. G. An. 1988. t. haract~ri.t:n­

t ion ol wal~r soluble or~unic <;\J bslanet.!!. from a 
Ty piL Dystnx:hrepl 11nder sp ruce using GPC. 
IR. H !\l'v1R and 1.-c NMRspcclro!><.opy. s,,;J Scf 
116:-W-."> 41:)2 

C:."'u t·R, R., W. Zt::LH, and H G. A1 1. 19R9. A t.:omparison 
uf watN '50lubl~: organic substann'-' in au J soil<: 
und er bt"t'Ch ami spn!C~ in NE B•n aria. Z. 
Pfliilr:encmJrltr. Budnrk. 152:61 o5 

50 Agruhoreali.s 

c( 111'-\f'.., \ .r. .. L F EIIJO::TfT, and CE l [WIS. 19R9. ~il 
mKrobMI biom.d~ ilnd C'nt. ymc activity insub,l rc· 
tic llgnculturil l 1nd fon;c;t 5Ciils. 8ic1. Fcrii Soil:-. 
7:28J-::!H8. 

Cm.LL ,.. R F. 1988 A.n.l ly ttcal moJelin~ of Sl..'dmwnlatiun 
phenomena in 'lWine '"af>t~ slurrie., ~odd 
DcvcJopment T rar1S.1ctitr11s nJ Am au 1111 <;odd 11 of 
Agricll/1 rm1f £11 ,uu:wi11x. 31{6) 1760 17r,6, l7T\. 

C'L. tlM, R.F., W.D. GH~I!o\}. , and f .n \ LilNEY. 1989. 
Tillag~ requirt>1.1ent-. in mterillr .<\ l:tska. Soi( 1111d 

Tillag~.o ReS('ilrdl 1'hl7-1:?7 

DoANe, 5 \1., F.j. Pu-.. \<= and .f.\-\ . 'vf.,IM"iVtl'l'. 1'189. 
F.fft.'<:t of bicarbon .. t te on iron reductiolt by 30y -
bean roots j . Pln11l Nu t r. L :797 802. 

D'I·IINl:S!•, C T., K V\, Ct VI , and J 0 l n .,.Y.\. 19R9. The 
cffed o l wildiir~ on .;oil cltcmi.;trv in {our fnr>sl 
types in intPrior Ala ... ka. Cm 1. f. For. Rt··;, 

EJ<WI!\!, r E., R D. II ·IN~, and M c. K.Akl.~ '· l'h14. l lwr-
m<m1orphogf'nl"SIS in Li lium lnngtflonrm Am .f. 
Bot 76:47-52. 

c,...u \t rm:, T J., and A.F G ···,.u,.iuto. 'l9R9 Theo b;-rll ll'S for 
\ l;u;ka: plannin~ in Aml'ric.a b l<~~t w1ldcrness. 

A lllt nc.tm Plmuwz 'AssOt.tntum ]nllm•1i 11(4) B3 · 
44-J . 

C \I I \f.HER, T.L ,1nd K PATRI• K R11 ~) . 1989. The readabil-
ity of federal !Jnd mana~t:menl pT.ms. Fll,•irmr­
/tl('JJtn / 1 lmw~t·menl 13(1).8" 90 

G:.1\'Nt , P.J. A A. &11'1/En 1~ . KC. Cu-AR\ , R.A. Cv 1!' 4>~', 
W.D. 5 El.iM111R, and F J_ w . .-"C\\NG. 19fN. ::>ur-
Ho wer gt'lWtV}X o•spon~e tu pht~tnfX!riOd and 
tt•mper~:~lurt> in (Lt~.ld em·•mnmenb. Agrn.wmy 
/em mal. g I :82(:r.!'31 . 

) l'fl •Y. (, r. 19R9. J nl i!C\ i LW \\'lth Or 1l! L L OllC"S· Prore..¥ 
~or of z.,oJogy. Mldnti l 'mvcrsltv, und Member 
ol the Board ot C..ovcmor~ of The N<ltme 
Cun~en·.-mcy. Ntltuml A.rt'tb jmmuzl 9(4)::!07-
?. 10 



K ~~. \1 G and R.D. HrJN~. 1989 Temperature <md 
photosynthetic photon flux influence chry::><ln-
tlw·mum o;hoot dcvdop mc·nl ;:md flower ini lia· 
lion unJ er ~hort-day condi tions. f. illllt'l . Sot•. 
Ht,rl. Sd. 1H.l58·163. 

K -\KI '-SON. M.G,. am.J R.D. I h1N~ . 1989. D~velnpmcnl rate 
during four pha!>t'~ ui ~:hrySCtnlhemum gni\Vlh 
c1s dt'letmineJ by preceding and pre\athng 
lempert1h.1res / . .Airlt'r ~ol· H,,rf.Srr. 1l4:234-:!4t1. 

K~HJ.SSC'~. , 'vf.G , RD. HEiNS, J.E. EJ.:WJ:-., R.D. BEJ.:(,f·l-\1 ''• 
W H .( 'li«~!'J,<mdJ.A BIF!;:"lA\lJM 14fi9. lrfildi-
ance and temperature etfects on time ol d.t:!vel 
opmenl and Ouwcr size in drrvsanlhcmum. 
'>cit r1lia Hortir. 39:"257·267. 

Ml ORF,j.P .. and C L. PI'\., 1989. Classifiriltion nf pcrmil· 
t roo;l soil-.. Soil ~rut •. •t Horr.JJ11 3Y:9~-104. 

PA"J(u:RA, M.T., P P. V\'Al.(.I N!l\11 , clnd R.J. B1 LA. 108<). 
C<1tion r.1div" cmd pi I of drying agt!nt ~ulutinn~ 
influence on alfalfa dnmg ratt>S. Agrnn.f. 
81<2):17+ 17R 

p,~,; L.I ' '-,, S t Oil, r. lm, T. TA.i-.·\IV\51-ll, and J P. MllOKI . 

1q89. Characteristics and classification ot vol-
<';1nic-ash-cJeri VLotl soils in Ala~ka . SPil Sci. 148:&· 
28. 

s ,.\11 0~~ . G.R., and J H. II.:Jc BLATII. 1989. Storing whole-
ln'C \vond hip" in lnterior Ala:-lw Fon•sJ Ptod­
lll t·; /mmm/19·;1-57. 

Sl tA!f'R.\TI, 13.$., (.C. ·HEAIIEJI dnd D.G B\11 ·' 9fN. Rase.~ 

lemperaturt: lor lhe upplication nt the gnn..,mg-
dl'gTC'(',1;ry model to fidd::,'TuWn alfdlta fidd 
C1nps Reo;. 21 45 102. 

Sl! I\RKI\TI, RS., GA. n ... \ I ' E..N. A.:;J \\'01 'rl' and D M. 
G 1 r-;N. 11.'lo4. Sunilaritv of peach bud develop-
ment and w ldhanii11ess in orchards witb differ-
Pnl floor manilgt.>mcnt practices. HorfScir:'llet: 
2-t:oY9. 

V 11 JV..r: l:, I'.M., P .A. l'vtA I-.;L\'\ , and K. V \~ Ci f\ ~ . 1.9~9. 

Natrogen .:~vailt1htlilv ;md nitrific.1Lion dm[ng 
<;UCCC""lOn; Primary, !>eeundary, dlld o ld-field 
st>nt's. Plrml amJ Sml 11 li:229-219. 

YARJr, J , K. VAN C t L\f, i.lnd R E Sc H 01 l'lh. 1989. Thl' 
interaction between moisture, 'lutrient-., .md 
p,rm' lh uf \\·hitc spnJCe in interior AJ.Jskii F '' . 
[, ul aud .M1111. 

AFES Bulletins 

KAtnER \.J., and R . D ~JCII . 1989 Popr~/niion D IJIWIII· 

ics /w iufrt.J.iuctwn fur ilfaslum ReiudN' I li!>ufn :.. 
Bulle lin 81 AbfJ'icultural .1nd Forestry Ex peri · 
m('llt Stahon, Univ('l"!'ilty of Alilsk.:i ~.lirb.mk!' , 

PII\G, C.l. 1 Q8Q. C/wraclt'ris~ic.; mrd Ft'l tllrht Stallt' Pf Sml~ 
a1ul Mit~esrmls in Sdl'rlt·~l A r•'1IS fl/ U ibt-lli Coal 
Mwt·, Hrtlly. Rullehn bh. Agrir·t~lttJml nnd For-
estry Exper.unenl Statjun1 Uni\•ersily ol Ala~ka 
F<mbanks. 

Mnc.H J , W.W. 1989 Elfect~ nJ Ni/IT,~VPI n11d Plw~pharuo.; mr 
Y11'hlm~tl Cntdt f'ro/t'lll (0/!ft·nl uJ Otlf Foragt'af PI . 
Madu:tiZit. Bulletin 80. Ag1it:ultural and For· 
estn E.Jo;pcrimPnl Station. Univen-.il:} of Aldl>lw 
Fairbank..;. 

M nc.HI:II, W.W. 10~'1. Yield .md Qt~t~llly Pf lot~ollty it1 
t;outlret.'llhlll Ala~ki1. Built-tin g2 Agrt• u llut aJ and 
fore!>trv b.penmenl Station, Univer-.ity nt 
/1.l,l!ook.1 filirh;mks. 

AFES Circ1.1lars 

I>RLL.r, LB. aud M L. H ER UGSLO!\ lll8Y. NHirirn/ \111/u•• nf 
Aln..:/..tm f'c,•d:..rutN 'l981:1. Orcul.u6H. A~ncultmal 
.mJ forestry Experiment Slatiun, Universi ty of 
Ai<l';k,, Fnirbank.o;, 10 pp. 

~ k lNG, D.E. 1989. P•Jirlffl Vtlrit'llf l 'crf(mtWIIu' (1!188). 
jrt.--ulM 71 Agricultural anJ ForL>...ln Experi-

ment Slatam, Unin·rsity ' Al.l-.k' 1-,urbanl.._-; 
14 PP· 

D IFI'EIUCH, ].K . lqHq. Rmsmx Orplum Rcttuft•L•r Fmt'll:> . Cir-
cular 72. Agrirulrmal11nd Forestry hperiment 
Stalion, Unh·enotty llf A1il k.1 Fairbanks.~ pp. 

Dum RK H , R.A. 1%4. Air Tmnsporl ,1( A lnskmr H.mulcw. 
Circular 7Ll AgricultlJral :tnd P<>n-~lr.,· Experi-
nwnl Stil tion, lJniversitv of A l<.~~ka Fairbanks, 11 
PP· 

C.l. M1• ,,.,LL...,_ "-l, and CL p,.,'\ .,. 1989. Ttacrr•n•tulhmof tlw 
Phn~pfs,trll'• Sorl T,~t for Al,r ./w il'l,.h Hllllr,rl Sc1i/5, 
l ircular6ti. AFES,SAUt\-1, Uni~U!>IIV' f Ala-.kil 
f uirbanks, 20 pp. 

Mu · I:H, R.K. and A F. G~.- 1, llll'\~ . Pfalll/111.(: n fflrt~l 

hll't'TIIm 11 Guirldrrws (en M:mnst•rs of Aln:-J.n Natlt'C 
l.mrds. Ci~cu lilr f19 . /\~cultura l ,lnd Fore~try 
Experiment Stiltion , l nh:crsity of Alaska Fair-
bank.<., 90 pp. 

Vo!. 22. No. 1, ~990 51 



\'\','\(.Nl:R, P.T.I C . .t-.1. MAn l.r.l [1 H. DIN IL, c11\J M. Gllll-
!£!1 . llJ~lJ. Summar 1 "t l'r·gdlll'lt \ rrwhf Trtllls. 
l'rTirl,au~ :-r~ 1\/a.::.ka 1'1 <J-1985. CirC11Jar 6'7. Agu-
cultu1al find Fo1e~try Experiment ':>tallt1n L ni· 
y~·r-;ily l't Al•-.kcl Fairbanb, J~ Pl'· 

\\' \C."'IW P.J., C.M. r..rAill r, and ~. T lnr<~ '{OL 19R9. 
l<t'(.Qitlllll'lldt•d Vl','\cfa/111' '\/arid it' ((lr JnlaiM t\J;Jo::k.tr. 
Cncul.u 76. Agricultu1<ti und Foreslr~ EYperi-
mcnt 'it.1tion , Univcrsilv of :\l,1skt1 Faubank~, 
1() pp. 

Proceedings 

Dtrl .< S.\1 19K..J. Pn.·dictcd changes in 11rh•\· proJuc-
b,·ih in h tcrior Ala!>ka a~ intluenn J by increa~ 
ing tem~ratur ""· In 40th :\rr tic Scimce Cmzft r 
t ,,, , rr.~~. t't•diiiSS . Septemlxr 14-16. Fairbanks: 
Um\·. nf Alt~ska Fo1irb,mks. 

(.,\tJAt W{, T J. I~JHQ ~t~ionc1l conrdint1lion of m,n.ag~ 
mcnt plans uf .AIJ-;ktl, T Pll}(.n'dl r...-.s, Thirlu-}l'r.;f 
Anm111/ Ccmfr•reflCt.' Wt.'~tcm Soxinl Sc lt tic" C.'llfi.r­
l-n~·~. _\pril27-30. Albuqu~rt]Ue, NM. 

llut.L• n~.\ ., P. 1 CJSq. lllilitahun ol as pet wund chip and 
~tone mukh~,.., tnr ornanwnl1l plantings in Fair-
bdnk-., Al;lSku l11 Pror '1d111g5 8th A111111.1i.Aln"k" 
-;,, ..• ,,,(111~,· 111 I Nltr~uy Cmrft rull<', f:airhank.., . 
pp. 5~-711 

jL D.\Y, G.l'. 19S9. Ufe<-t" ol the Exxon \'aJdeL O il ~pill un 
Lht! lkilches of Grt'\?11 Island Rl•-.cardl Natur.11 
Ar<:'.l. in4!1ti1J\rcti, Sdt'llLCCOII/• rt'll<d'ro.:c•·di•rg~ . 

Seplembt.•J ll-16. Fc1irbru1k~: Univ. of Alask 
r.1irbank~. 

j LllA\ , C.P. 19$9. Strudur<tl FcaltltL'S ~lt ) ldt.:r Hard-
wood Stand~ of the Bon<llVAl ( n:ek Ll FR. Ill 
4011! An tic; Scrwn (flu(t rmce Ptw··,·dirtgs Scp-
tt>m~t I Lt(l p,,irbank~: Unlv of Ala<;ka F.lJ.r-
ho.'ll1k.-.. p 15 

J• \Y C...I'. 19RO. 10 Yei'lrs ofSucce!::'sicm1l L '1ange on the 
Hugh MiUL·r Inlet Plob at Glacier Bav l\ation.li 
Park In Jlltl1 •1r· tic Scit'11tr'(,m{C'rl'11Lt [;rtJCI't'd "'':... 
Sept(>mber H -16. Fairbank~: UniY. l)f Ala<;ka 
F . .urb.m k . ;J.2!'-o. 

MHI ~~~~. M.G. J4.'W. How Iisht und tcmpao~ture ilff~·cl 
plo1nt f:\TIW. th and d~·velopnwnt In f'!l~n·din:~s 
8th \mu111l Ala~kal.n·nll, 1lN.'rllld !-vur. ntCt•uft>r-
' m , Fatrb.mk..-.. pp. 3-1 :;, · · 

MI\I..Av ... , ,T W .l 1 ,, ·,andW.Musc.J!AH~ t 11-N. Pol11..y 
Resp•Jn>;(' funchonsi n a Spati01 I Tradinv '1) -.tem. 
P.1per prc.',i.'nted L1l thl! Auslrali.ln A~ncu ! Lurill 

f'C'onomics C<mfl'fl'tlLe, I ondo. Collt'~l', Can-
tl:'rbury New Zci'll .111J 

\t, Kr" "'' 1 J D 1 Nu .J:-; K C., 1nd C.j. 1 Jmuvc:;-.. '"· 
1Q~N. Uigt-stib'l tv L ~ im ll~ ul wmter hrtl\\ se 
for moo'>c, uppu Ktcrtui l'rmn.:;u},J, Al<lc;kil Iu 
-1011! Ar• l1c 5 Ir.ttrf Ulllft'fCIILr.; l'rorccdll•.~" ~p­

lLmh•r l.t JtJ r.lirh.:mks: Univ. llt Al.lska) .Jir-
bmb 

i\kK~NDkJo;., ).0. '198ll, E t 1b rsh 1~ \'egt•l,1tion un gr.wel 
pad~ m nrcllc Al,1~ka . In 'vllllillg ill JJw Atcti,·. 
/'rr'1Ceedi11~.::o} flit Fi, ,f flltrmra/ iorwl Symfi()Silllll 111 

lvJiTiins; tlli·lht' Aro lie B..tnJophdi l)·,w, ~ukum.u. 
and Fr.tnk J. Skudry7) k (ed~). r urb;lnk-:, I 7-19 
July 198~. A .. l\. Balkenu.td1 Rolkrdi.lm, 

M K ~ 'io.lL"- · J D .. mJ. K W. I It'll MES. 148L). l'l.111t 5p~i~ 
o n dn• ,.;t? t.lilings 11f inleri"r and gra\'t<l pncl.; 0f 

arcu1.. Ala-.!.:.1. In M111111~ 1 tltl.' AtcJtc. PrtlCt"£ im.~~ 

Pt llrt: F r~t f11t1 IJIUIIO a/ ~llmJ'OSillm 011 Mi1111r~ the· 
!/u• 4/r ,c Bo1ndophdh\ a' uk11mar, 1nd f"rClnk 
J. Skudryz~ k (~o..J-.) , F.1irba~, 17-lll ul} lqSQ. 
A.A. Ba lk~..·mati, RottC'rdam. pp. 1-7-'165. 

P1:vc, C.L., S. SH0JI, T. ·• and J P. Mc•JKt'. ·14~Y. 'lhe 
clilssihcalion or cuid Andi<ools <l d ~o.;s<Kiak>d 
Spodosols in o.:Jstern Hokkaidfl lllL nrthcm 
Honshu, Japan, a nJ southern Alcl'i ,,, L S.A. In 
l'n Kc:>edings olllw Nillflrlrlf•·n 1ltic•11111 ... ,,,, L (a~si­
fimlron Wur.lo:.;fr''l'· j.tpan. 20 july tiJ I Al16U!>t 
1Y87. IJ I Kit lo~llt•l al (t'ds.l 1'11bl. h) j.1p.1n•'~e 
c~'tnmtttl".! for !11.. 9th lnternationnl Soil Cla:-.si-
fiti!tiun Works~nr lor the Sorl ~la ;}gement 
Suppor• Sf- \'11..1: \1\,lshington, I 1 C., L.S.A. pp. 
178-19] 

w .... (,(\<1 'p J. G \;L \I,. IIEM, and ' . Hoi.U "\ %9. U::;.e 
ofthem1allubcs,1nJ rmv ~ov~.·rs 101 fru~t prntec-
lwn.ln l'mfn•di•lg~ 8th tim11tnl. \ltz;./ur Gr:t'II!IOU~t· 
nrul Nr~rscry l ',lrJj rmcL'1 r-, irh;m k .... f p. IO~·'i. 

WA(,'\H' r J I G .l\1. MA111£KE, ,mJ P . H 'II.OWt\Y. 1989. The 
cflt•clof differ !Ill muldl~lm ., t>rbvanngc;tr.1W-
l~rrJ produdinn.lnJlrt7CCt'lfms"8/h \•1111w/ Afnskt1 
Gn· '111wu .. ,• ll11lf Nur .. ,-ry Conj~·n II( ' r lirh.lnks. 
pp. 1110 lll:l. 



Vfrn-r, D.L, M.K NoRlAND, and D.J HnM. 19g9. Ut1liza-
tion of mycorrh.izae in the recli'Jmation of cold 
climate m.ininp; wastes. Iu Mining in the Arctic 
Proceedings of Lht' First Tntcrna honal Sympl~ 
smm on rvlinl11g the Lhe Ald1L Bandnphd hvi.ly, 
Sulo;umar, and Frank f. Skud ry.t:yk (eds). F.:~ iT­

b;mh, 17- 1 q Ju ly 1 Cl89. A.A. Balkemaa, Rott~­
da..rrh l· 177- LH8. 

Abstracts 

Fhucr., L.B. 1989 . ~lemum supplemet1t.ahun uf bed 
females with injection or dlctary supplemcmta 
t:iun. 1n M-oDAl ASAS Abstn•cts. p. 502. 

C mur.:r., D.E., and R. H LFINI " · l 9R9. Pathogenicit; of 
i:.olat~ o f Rhizoctnnia wlani AG-3 cnllec ll"d 
fmm pol.lln plants and so1l. Ph~llt•prlflwlosy 
79: 11 8{) . 

G .X.HRAN, V. L., F.L YuLING and A.C. 0GG. 1Y89. Update 
of ,,N deJ1leted :-..s fertillZer by Downy Brume 
and no-tdl vvmter \-\o·heat '\gromrmTf Al11ifrfl~:t• 

Mad1son, Wl Amencm1 Soctety ot Agronomy 
P· 2...16. 

Dont--JG, S.M. 1989. Comparative phc11 ology ol harley and 
w lwat grown in Alaska . Agrmramy .AI1slnrcls. 
Madison, vVI: Amencan Sodetv uf Agronomy. 

KAKls.. .. ;nN, M.G., ilnd l i.C.II. Ml [Nnl!!· 1CJR9. Evalu;ltiun 
of lm"' Lempera.Lure llower miliahon in chrysa Jl-

thf'mu m using wv~ral miuos-wpy tcrhniques. 
l nteul.lHLmill Sci('JI:'ty for Hurllntllural Sct~'lW~ 
Symp{l'iium e-m Bedding and Pot P lant CulttJTe. 
Michigan State Uruversily, E. Lctnsing,l\11.. April 
29-May4. 

K-\HL'Io;oN, MG. and RD. H nNs. 1989. Tc>mperat11rc 
controlled 1eaf unfoldmg ra te in hibiscus. Inter-
national Societv for Hortkuhural Scienc~ Sym 
posit1m on Bedding and l'ol l' lanl (u ll me. 
Michigan State Uni versil_y, E. lansing, l\lli. April 
29-Mav 1. 

K\~1 "':(1N, M.G., and H cr I. ?IALIN'r'r'I(L ]9~1 . Leai Wl-

fold.mg rale m Begonia x hiemal..is. HoiiS{-if'lli't' 
24(4)~ I ~0 . 

KN1r:m, C.W., <~nd C E UIYJS. )CJ89 Bu.rley yidd and 
qtJ.llity i'IS afft>cted by planting date and N ferti li -
zat:ion m te. Agrmwmy Abstmcts, MadiSon Wl: 
American Society of Agronomy. 

KOI'Nlt>:C., R.T. , ~nd V.L. C Ot..HR \N . 1 %9.Mmeralizalton uf 
ni lrogen and carb on during decomposition t1f 
fou r crop re~ i dues ARrmromu Al1sl mcls . l"vvad.t-
sun, WI: American Sorit>tv of A~ononw.p. 2-1-4 

p,,...,crffi.\, M.T., Lit Flllll t, R.G . G>\v1 '>K, .1nJ P.t'v1 . \·VINil-

"'Hm 19HI-1 An integr.11C'd i\pproach for evalu· 
atiug forage liUalil) ...t.nJ mo J"'.Jgem~:nt. A:flt'Jll-
mny At•~lrncts. M adiwn, WJ: AmPnmn Sndety· 
ol Agronomy. p 171 . 

Sf'.MtRnw, E.H., V,L CocrJP. \N, und S.D. SNRRov.. . 1989. 
Chan~es in organic ancJ inorganic phosphon.1" 
with c.:ulti\•aiion in subarclic ~oils. AgrtJIWI1H/ 

A1~tmd:'i M.1dison, WI: Amcrict:m Sncietv of 
Agronom'r 

VI/ ALWl'HTH , j.L. 1 9~9. The deyel{lpn11.mt nnd lpplk<llion 
ol DRL..c;, thl:! D.Llgno!:ib and Raum.ml:'nddt.ion 
lntcgra led 'Jy-..;Lem Agn.:momy Aitslract.; \1ad1· 
snn, Wl: Amerkan Snt.,Pty of Agrnnomy.p.1n. 

Popular Pnss 

DoFl1'G, S M. l WW. Ar,rict1Jture in Alaska-Ch<11lenge-s 
and oppornmihes Alphn /dn l rc~CI'11/ K(lnsas 
State Univ , Manhattan, l<S. 

1-lEtN<:, R D , M.G K·\R.U>..<..(J:-;, ,mJ W C. Cr..IH..&.lN. 1Y89. 
Greenhouse conte:1i11er ~mwn plant prnduction 
manua], 5th ed. pp. l-2~~. MJlWWI fu r lllldc•r­
~.ltrdunl~ flmiculfw I! pro,tucfiml cuw &', Depdlt-
mf'Jlt llf Htlrliculture, Michig.m Stale Univer~ 
slty, E L..:1n::.in~ . f\.11 

Hm LOWAY r. lll8':J. [anuary-a rea l cll.i:tllenge for frul l 
grnw<'rs. '\Jo.•kn NAFEX NnPslt'tlcr. -H3):2-3. 

H.-•Lww,w, P . 1989. Halt hiF;h blueberries. '\lnsk..1 N.AFEX 
Nnl'Sietter 4(Y} l -2. 

Ho1ww,n. 1' . 19R9. R~spbL~rry suTv ivilt in Fi1irh.1nh. 
Ala.slm NAFLJ... Nt-u.~Sleth'l . 4{ 10l~2-3 . 

H<.1 1 owA\ , P . 1 9~9 . A gn1,d brKlk if ytlu c,m get it Afo.;kJJ 
N AFEX Nt"lt':ilt'ltr.r. Hll )! L -2. 

KA.r!L'i~ N, M.G l 4SQ. A major problem. Maintai.n Lhe 
hlies on srlwd uk Sf'rlrflm Ommrwnlal M llmr~·, 

\1ichigan Stiltl:c' Umver...,lty, Jamlary 5 

KARL::>'SON, M.G. 1cll:i9 . Tip uf the week. Are you Jomg 
V1'ha t vou wan! to do? Sparln11 Ormzme11t.11 Nd-
n•vrk, Michig ,m Stote L nivt•rsitv, Tam.1ary fl. 

Vol. 22. No. 1, 1900 53 



KARL"N..""JN,M.G. ]91N. T!pPfLhL \V~k. lkprogn.tmyuursdf 
·"l'"rlrm Ollwrlrt•ntai Nr-lr:{•ork, 1khig.m St.1tL 
Univ~rsity, \ian h , _ 

Mlll"-.,.''i, M G .tn;lJ m;:~jor problem. The dav lt'n~th i~ 
Ulcrei'!sing. Sparltm Omammta/ Nt t ·t•ork, Michi-
gan St.Jtt> Uttivc>~itv, March t1. 

K\KI ... ...._),, M.L. 1%9. A mujnrproblttm O...dcma is l'illl!>ed 

bv unb,llanLed hght cp1ilhly. t;prrrtan Ommnr11tnl 
J'l.i'r•twork, Mtc.higiln St~te L nivers1ty, june 7. 
Rl'prmted in· PPGA (Protr·::;stomll Plant Grown-!' 
A~"' r·ral1t111J N,•uos. 19SlJ. 20(7)·4. 

K\"L-..>;ON, I\!.G. JtjB9. T1p Pt thL.: Wl.'ek Re:!d light t:'l11illiu~ 
dtudc-.unprove plnntgrowth anJJ~velopment? 
<;r'llrltm Orumt~t•ntal Nf·hcork, MK.higan St.1te 
University, June 7. Rcprin!L.J 1n: PPGA (t'nl.ft'::.-
siunal Plaut l.rmt•as As::-fk.llllio11 ) Nt'11.; , 19R9. 
20(71:4. 

K\111$JN Y!.G. 19H9 •\ ma~lr prublem. Abtmmt"Tid c·llus:t.~ 
allt?r~y. Spmw1 OrlltiiTII'IIInl Nrlol'(lf/.;, M~ehi~an 

Stille Uniwr~1ty, A tgu .. t 17. 

K \Rl.;SC•!'-1, ,\-1.G 1 '189. T1p of th~ ·.veek. ') he future is in 
buying 'expenences", not produds. Sparlo11 
Orrwmt utal Nt·fi.Mik, MJChig,m State Univetstty, 
Aug1.1st J7. 

K·•Ju ·:;~:-.-.... , M.C. 198~. A major prtlblem. CO,-unnL>er."<;· 
~ry in lloriculture? Sp;zrlnn Onlllille!llal \IL'f­
,,'l.trk, Michi~an St...tte L IllVt':r<;Jiy, SeptembL·r '.R. 

K\J<Js·u:--. M.C. 1989. Tlp of thl~ \H't'k. Trv lilughm.~. 
Sptlfl tm Orruullt 11tnl Nt'llt. 'rk, Mich tgan ':>tat\! 
Ulliv,•rsity, ScptemheT 28. 

K11R1 .,..,. 1. , M G. 1 '1H'l A maJor problem TI1e \Vater qu.1l · 
t!v .~ttects e1.erybody. ~r~•rlan Omatlln1tal Nt!l-
1t'<,rk. \1i•htga11 Stil le Uniwrsily, Ortober 2h. 

KAJ<J ··~10.;, i\l.l~. 19tili.1 •p of the wf"€k. PJ.mts d~.:;lr the au. 
o.)Jmrlnn <Jnwmmtal Ncl!mrJ.-, \iich•ga11 Slute 
Uni\'crsity, Odolwr l.fl 

K \Rl$1..)r\,, M.G 1989. A mo1jor problt•m Po .. t·production 
care of poin'ieltiJ. c;1•nrtrm t >nmrncnlill Network, 
M1d11gan Stdt~ Uni\ ersity, December Jl. 

K '"l ~"' rl\, r...u.; i Q8Y. l 1p uf th(" ,..,.~k.l he Lop-tt•n Christ 
ma!> plants in ~ ... \rcde11. Cipar/an Onumumfal Net­
work, Michigan State l nivcrsily, DPcember 4. 

Agroborealis 

SP:\IlROW, E.H. and ~ D S?i\Rt-:ow. )4~9. An Oil Sp1ll 
Study-lO )e;-Jrs Lat~:r. Asrobort'llli-> 2h L ·l:l·R. 

B•·Ln l.B, M.l H.a, 1. >~-..and lV. 'ir\154. L9R9. ~lmon 
Meal us a Protein Supplement .1nd Str.n' mix as 
.1 J{oughc;g, lor!..arlatingD<~tryCe~lllc ".~robMt'· 
al1s 21{1):9-ll. 

GR m11., M., and H Cl1 Mt INn • 19~9. U-;e of low 
.Night Tt!mpl'ratun and ~upplt·mcntal r i~lll tu 
Prlll.lll(e l'nl!l'd Chry~mthPI11111fl.S m .AI.1sk.1 
A~I'Ollr1rt•a/r~ 2.11 I ).12-17. 

r'h lANP, LJ I and T. G\IL/•<"10:1-: . 198'1 Cros~-Cnmnumi 
ot1on fm 1...-snd M,mtl~e.fb,md Plann~ rs in AIJskd. 
A~rt>hol't'o'lii~ 21 (1):18-2..1. 

Cwt.ttM, 1\..r., W.D. Gv..-\t~·'"'· and I D . G"llT!\;lY 1t)f)4. 
Til lagt~ Eut.:r~} Rt:!t.tuin ments fnr B.ull'y Pruduc-
Linn m lnlLCrior \ lao...k.d . -\;~rtllh•mr/1s 2]{ J ):24-24. 

Ktr_NDn. K.K l9R9. Sumnwr lntemo.;hip m NJtlll'<lll{e-
~ouro .. --. M.111rl~t::mt'llt-Expf'n~ncesot un Elm en· 
tarv Sdlool r •·a 11L r 1gr.,l~t.Jrmli" .2 0) 30-3~ . 

Book!l and Chapters in Book.. 

C11 wL-...-, F .5., ill, ilnd K \ \I'; CL. \ r- . l ~1;9 . , \ppwilcht?5 lo 
studying nul rient up lake, usc anJ lo;;;s m plants. 
ln. Pl~mt Plnr.~iolosna! Eroloo,:u. R W I 'eM ... v, .1 
8hleringt•r, I l.A Mooney, and P. \·V. Rundd. 
ed~. London Lh,lpm<Ul <tJ\li H.tll Ch. Hl.pr. '11>5-
207. 

K.~<B, C.A. l989. Uc.ing Lhc UlLdl Advt:.ory Cuw1ulto 
r~rfoml ProgTII m A~s.es-.ment· A ca~ ~tUd\' ln: 
R• 'Oitlo L' II• Edu~.11ir111 ERIC Ducumcnt: ED 302 
7J2 .. 

V•/op~ MA.'", W. G . ~- C 1\lATI ·r tr If, and A. Jum 'I\ IL L 1989. 
Rl:'~iltion M;magement Theory, &om,mio;, and 
Re~ourcc Alloofion-A Umf ying r r.-.pt:<cti VI:!. 

In: Ecmtomh· Vttlzwtitm vf N11IW1ll ~e~r•r,r ... c~. I -
sues, f11,w 11 w1d Apt'lit:ulin/1S. C. Jnhnsun ;mJ B. 
johnson, L><is., \Vest\ iew Publishing Ctl 

Book Revi~!> 

.1-' 1\Y, G.P. I 98SI. Rl•vi~w (,f Sol'tpl:.'ntinl:! and It!> Vcgeta · 
t ion by Robt:!rt l{ichard Brooks, Dioscoridl'S Pres..; 
(-t'H p.). NiitumJ Arrar; Jurmw/4{1) oi--62. 



Kun", C.A. 1989. Review o f Managing Our Natural 
Resouru:!s by W.G Ca mp ;md T.B. Doughtery in 
Agncu/lure 1md l-lrmum Value' 5{4): 63-6~. 

Kun~, C .A 1989. Review of Managmg Our atural 
Resources by W.G. Camp and T.B. Daugh tery in 
The Agrrcult-ural Cducafron Magazine April l989:16. 

AFES Research Progress Reports 

M!CHAf.I.~ON, G.f., D.E. CARUNG, and C.L. P l NG. 1989. 
Effects o.f rcsidrutl soil 11itrogeu on yl"'d df ht!ad 
lt'tlucc. Progress Repor t Nu. 7. Agricultural and 
Forestry Experiment '3ta tion, U nivt'rsity of 
Alaska Fairbanks. 

MinMELSON, G.j., and C L. PING. l989. Tire l'.f[cct of rock 
pi/C•sph.ate ft7tiif:el Oti tfre estabJrshment of timothy 
and /Jromt>gm>~ grow11 on valumic 11sh-drrived Alas 
ka11 o.;oi/s. Research Progress R~port :-.J'o. 9. Agri-
cultural and Fore!>try Experiment Stiltion, Uni-
versity of Alaska Fairbank.,. 

M ITCHELL, W .W . 1989. TritrCJik Com~med W1tlr Oats IWLi 

Wrol Barley w• a Forage at Pt MucKeiiZit'. Research 
Progress Repurt No. 8. Agricultural and For-
estry Experiment Srntion, Unaver51ty ot Alaska 
Fairbank.-;. 

Miscellaneous 

Cr.;u.L M,l{.F. 1989. TOPS Local Area Network, Amcric.m 
Soci.etyof Agricultural Engineto.ring. No.89-3501. 

jLJDA~ , G.P. 1989. Natural Area Sderu.:e. L(•tlers from the 
PresidentoftheNaluralAreasAs!>odationN•lllc-
ml Areas fouma/ 9 (1 ): pp L 

J1 mA\, G.P. 1989. Natural Art:OlS and Glob.tl Change. 
Letter~ from the Pr~ident of the Natural Areas 
A!>!>OCb tion Nnfllrill Arens Journal Q (2): pp 1. 

}Ln1\Y, C .P. 1989. Th l? Exxon Valdez Oil Spill in Pnnce 
Wi l lio m Sound. Letters from the PrP.Sid enl oft he 
Nalural Areas Association Nat11 ml A IL'tts Jotmml 
9 (3): PP 1. 

J ~ro,", G. P. 1989. The Natural Areas Profession in 1989. 
Letters from the Prcsidenl of the 1\atuml Areas 
Association \ 'atuml Area5 /tmmnl9 (4}: pp l . 

PJ, ~, C.l. 1989. Gurdr Book j01 Altt~kn Soil-Geogmphy 
WorkshoJI (ALR 495), June lq-30, 1989. Agricu l 
tmal and Forestry Experiment Station , UniYer-
sity of Ala.ska Fairbanks. J42 pp. 

\o\lfl'ni::N, R. 1 Y$9. '\n Exchan~e of GifL,: Toward tlw 
evolu tion ot western !:!thics. Trans Wt>stem Sec-
tion. Ine \Vildlite So..:iety 

W tFJlF.N, R 1989. Needed !:!dith ".1CT~ t!ilrth, ethical a;,.-
bnn. Alaska l llm1aniti~-. Forum, Anchnrage, 
F1ame of RefeunCI. 1(2). 

Reporl<i 

lun.w, G P. 19R9. Alaska Res.ean:h \Jatural Areas: 2. 
Lime::.tone Jags. USDA F'orL~t Servict' Gcner-L1 l 
Technical ({eport P'IW-GTR 237. Portlanci OR 
Pacific Northwest Research Str1tion. SH p. 

] UDA\"1 G.P. and N. f.~TIR. 1989. A prelinunary r~pot t on 
the ef{edst)fthc Ex.\ on Vi.lldcz uil spill on r.r~1 
lsLmd Research N.1turdl Are.1. Report to thL' 
Nallonal Occankand Atmo~pheric Adnunistra-
tion, Natlonal Ocean P~>lluhllll Progr.Jm, Wash-
ington, D.C. 38 p. 

McKu-;nRJ<"'>, T D. 1':189. Gravel \ egctation Proj£>rl 198Q 
Progress Report UP Exploratio n (AlaskLJ) Inc. 
Anchnr.:~ge, AK. 

Vol 22, No. 1 1990 55 



Alaska 
.. }'. ··· ...... v.~ ·· .... sl? .. . 

'• ·· ........ : 

UNIVERSITY OF ALASKA 
FAIRBANKS 

Agricultural and For~stry 
Experiment St.atron 

£q,. 

RESEARCH CENTERS @ 

B. P!Jlmer 

RESEARCH FARMS • 

8. Fatrb•nu 

b. M•tanua.k8 

....,.0 0 • 0 cP~-· 

Agrrcultural and Forestry E11.p~>r•men1 Station 
UNIVERSITY OF ALASKA FAIRBANKS 
Fa rbanks, Alaska 99775 0080 

Add1e ~ c;orrectlon requHSted 
Return postage guaranteed 

.tj Scale 1n M•llul 

~'ct · Jc 

..... ., .. ~.S . .l:.' c c I R c .~ .. ~t ....................... . ... -............. ..... \ 

Gulf of Alaska 

Blo·Medlcal Ubrary 
Unlverslty of Alaska Fairbanks 
116 AHRB 
Fairbank s AK 99775 
USA 

.... ······················ 

Non Profit 
Organization 
U.S. Postage 

PA l 0 
Permit No 2 

Fairbanks, Alaska 
99701 

If you do not dostre to continue receiVIng this publrcalton, please check here ...J ; cut off this label and return it to the above address Your 
name will be romoved from the mailing list. 


