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Jtme 30. 1999 

'1 he Honorabll~ Tony Knowh's 
<~nvernu1· of \luo;h.a 
P.O. Box ll 0001 
.Juneau, \ln~k .. 998 11 -0001 

Deur Sir: 

2 II snbrnit lwrcwith the a nnuall'eport from thl' AgriculLum l fllld Forestry Expt~nment '-itrnion Svhoul uf 

Ag-t·iC'ulmn : ltntl J .and Rcsntu-c~.s 1\.hnagNnL'n t , l nivl:'t·s\Ly of Alaskf.l. Puirbanh. for the period cndint.{ 

Dt•C'(•mher :l l , 1998. This is done in ncrnrdru.we with ,l!l al't of Congl"t•:-s, npp1 O\ ed MnT'f•h :!. 1 t-S81, entnled 

"An ad lcJ e .; tahli:-;h a (.!:ricultu ral <iXJl~r i mf'nt stat wnR, m connff.tion with the agr ic·u ll n ral colh:gt•s ~· .. ta\1-

h..,hed in tho several5tates under thf:.' ]Jl't>visionq of an net apiJl'\IVCd J ulv 2. IS62, nnt.l unu11r th~ ar·t · 

Fllpplemf'ntnr) then•t o," and al:<o of t hl! :wt nf the AJa-.kn 'lerrit()rinl Legisln tm·o, app1·ov••<l I\ larch 1:2. 

193o, uen•pting r he provisionH of • he act of C'ongre:'-s. 

C. \!len i\Iitc:ht II 
lntPrim Om:ctor 

l AFE~ Statemf!_nt o(j?urp_q_se 
Thl• Ala~ka \gricuJturnl o.nd Fon•~;try Experim~nl ::-st::tt.ion (.\FES) pwvitle.-:Z new iuformnt;lrm to matmg•~ 

n>newahlc r~:-.oun·r-s at h.igL l. titude,:-;, and tn iut[li'(IVC tcchnoo10 t'Ll enhnncing the ('<'onnruic wnll-lwin:.! 
and quaJjl~ ru tfe at tl1e,.,c btitutle~. While fore!'tcrs. fa1·murl>, mal land manHgt•r~ u..:e our f('Heareh re:-ult s, 
all Ala~kans hen eli l frotll lhe Wl61:'. Lt ... <! of lund J'el'lmtr 1 t.>l:l . Our r ·~I'l l rch pmjpct'" rue m TCEJHHI.Ele to rrt.;"L'St~ 
from produt·er:'>. indu.:nr·ic-. and iHtu nnd l'ech:rnlngendcb fur infonnatton i11 plant. auilllal. and !:'Jil 
:-.l'lt lwes; fnres Sl'i•·nces; nnd rc-..olU'C(!!;' mrt nagtmwni . 

I• XPf.Jtiwent 61Jtion ~L'i£>nti ... l" Jmhli~h ~e,lreh n sri,•ntifir J••urnuls, t•onfeJ·encl~ proce<•thngs, bl>(Jk.«. und 
in e • ..:perinwut ~:> t ntwn hu..lh·tin':;, c il'culurs, nt wsldte,-.,, n·~l',tlt.:h pl'ogrc""' rr•purts ami m~ct>lllUl~"'Oll 
11ublieations :4ei.et ti.::t <:: uh.u Jis11eminatc I heir find11 b-. th t .~ugh cont'PrPnt·••:', pub.ic pr ·~entation ... wut·k-
hopt-, rtnd nth~r pub1ic· information pro~rams . 
• \dministraliwly, AFES i~ an integml pa1'L of th~ Schuul of \grieultnre and L:Ancl He ottrct•s 

Mn nagemPn l ( SALRM 1 'lt the U nivel'l>ity ot Alnsk:t Fairbun kt>. 'l hi Q us~ot•int:iun pruvll te, n dit·t:r"t link 
htJtween re::;eardt nnd teaching 8cienti~t-; \\'ho .:nnducr re:·wnnh at thl• cxpt rim ·nl ~tati(ln nlso tNwh, 
~haring their l'>.:pt·rti..;e with both undnr~.;radu•1t!• ami ~rnduat~ t'lludcnts. 

\'nl 31, :-\Q ~ 
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Project Profile: Osing Constructed Wetlands for Treating Wastewater 
by /'leal Muirhead and Dapc f\/,1ddux 

l{etlt'.'lrrhl'r IJavc~ :O.luddux i!> d1•v •loping a mt--thod 
of 1l·eating- sewage wastl•water th::tl may siJ . .rniltt••tnlly 
l,.nefir Juml Alnt-kal'ommunilie::;. l\Im.lLlu ·.who is 
\\ork ing to\.vurd a Ph.D., j.., tt:-.mg eonqu•ucLed wl't-
lands, s('c•opd v.ith plunt :'lJli:!1.1Nl imlirt nuuo l11 

Alaska, at> b10lo~i<:al filtl'rl'l to l'Pmow pollmunL-1 
from wa~ti!Wiil~-'r. Bil'> goal i-. o <IP\'e op ' i l(m-tech 
:,.olution for treating wnstev. alu that wilJ he• offi. 
t' it•nt, l!Ctmomaf'al, tmd ,.,tltur.tll~ compntihle l'o:r 
r\la,.,ka \illage .... 

Tlw I'C~Pa r1 b 8i lt ~ f(lr the prujrt·l i ...; nn old h.ayfi,Jid 
a t rhe Fai rhanJu; Extwnmcnt.tl Farm . < nd r·onst.sl-' of 
n scrieB of five (•dh; which <.u" small rtJctungular 
vonds (.ti fewt by ()0 lt.>NI. Fou t' of I he reUs are- planted 
with uJent ical (' JUtbinat ions ot weUund ;..peciPs nnJ 
nne <.:ell is an unpJnntt:cl eonln•i. A pumrin~ ..;v~tem 
move"- sewn~~~ ef('luront tlU'tJugiJ PVC pip~,:~s .ntu th, , 
Ct>llf:. The clllucul cotm s frotiL " "' ine 1>1 n:::. . 1wrt of tht• 
animal huslundry t'C:sl!Urch tl at abr, tl.l..kt•l' p.i.lCl' aL 
the fnrm. 

~1addux ('htJse t'i \ t> wt •t.lnnd jJittll l ..:JJt•de~:: ff) t' hi::-
prJ)Id;; , ;;c•k < tmj: plaut:-. t hut hncl a known ahihtv tu 
I'( mov~ polluL<.tnt s frctm wu;t•·wntt 1' nnd '' e>rt: .,·hnn· 
d;Jn t in Alaska: 'l)pho /att/dio ft'attml) .lfi. ,_,.anlhes 
ln/'oliala (lmd{-hean). 01n:1 dJyndwpiJy.•;a (sedg-e), 
Srirpus latdoiJiT (hulntsh). nnri 1rc/op/rila jitlm 
(JJt:mdant t,rr,u;;:S). All fivE' specie·~ occur soulh of' t h e 
BJ·ouks Range, and r an!.l' nnd Arctoplu'/a alsu )!1'0\V 

north ot the t·angc. 

Vol. .11. \!<.> ., 

'The n•lb \•·et'!' p lnnr~d nnd t1ooded in .\ugnst. 1997 
antl hy sprin~ot HHJ.., the numl,erofplrutl"'.hllll 
increa:-ed l'on;idt:.rabl 1 hmugh 1 eculomzat iou. ThP 
t·olonizatimt sw•c•css 'urit d fwm R fout··fuld incr~Ja:-~e 
lu n fit'if'E"U-folu lfl!"t'(;aFe, whit·h mf'aut hut mnre 
thau TO perc.enl of t.t •· \\ ~>ter sw-f• ('t' wa .. co\ t t•ed 
with \'el!etaticm aht>l ... 11' \t'lH r ~-,ro.vt.ll Thi .. is an 
import nt l)t.>ne.fit c I t lw d~ l'lign, h('causc an t·ffective 
\Vl'LJamJ l'Rn dewlop f'mm r~lHljvcly fl'W plaaJls. 

ln .Jun(• nf 1998. Ivtadrlu-..: I tl{nn walt•r ttuality tt ;.tl" 
of tht.~ <dll ut•nt ( ~~IIUJ.lles '" re ocnt to .m incir.pl'ndeut 
lahotatot>). Tlw ffi3ID pOJranwtf•rs for loc.al !-ltute, 
:md f'r-dll·tll W<l!>lewah r testi.ug :JJ'e fhodum1ical 
Owgen O,·mEmd (B(JDJ, Totnl Suspendc>ct 8oJids 
(T;-;S), and Fe1·al colifurm. For most oJ' lhe Lt•4s. t hL 
level;; for t bGse \V ('J"t' hl'iow the rt'l1uir•!meul ol 30 
mg/L for BOD and 'T'SS (THS was Lldow lOm~/L Ul 
most tests). and 200 c.:ul•Jni<?:-;.1 Hll1 ml tm· f et·•d 
coliform. The main ol ,.;t~cle durliH! tbe lir.;l year wa .. 
algaL'---!'-]JrJr Hli~ blnoin~ 4x·r:urrpd \\ b.i.t-h ,tdvrn;el\· 
intlueored lhe t•ffr•ct ivetw:>:,; of tlw wetland. l\lnd;lux 
i,., wm kmR (ill minimizinJ.! rhii\ pruhh·m dutinf:! the 
secnnd field :-.t;JH;on. 

1 n gE:-nen 1 t lw con l t uctf'd wethud has worked 
wt·ll. M.uidux 1~ <.'XJwctwg innt?n;;~::d planl growth 
during the \\t>t lancl's second fo(l'nwrng "8fl~on. 11nd 
wilh bt-tter cont rol of the rugae. l:'leemJ' well on hu.; 
way to pmvidin~ nn effef'tiw and eco.1um11 nl met tud 
of treating wuslt~wnter lor 1 urnl romruuuilie,;: 111 th ... 
far North. 
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Research Achievements 

Common plants ofihc Seward 
Peninsula ------------------------------PUI·pose: [n spring 1998 LIH Reindt· l' He.sen.tdt 
P roJect. (H.HP\ desi!nwd a conr~e to leat'h ~t\.tdcnh 
the common p)nnb and planl fa m ilie s of' the· Se\vnnl. 
Peninsula. Tlw I'O\Irse can lie laul{ht n .. d nritd, une-
crecl iL ..:our~e. or (•xpa ndPd t.o iutlutlt! m(ln• L'u·ILI, lab 
ami cla;;sn l()"ll timt!. 
199~ A<.'<'Ompli. hmenb: Tht' c-ourse :s (Jt .. t>igrll'd 

tn reach ;,lUtlt'nb~ rn rcengni7P c~ommon tnnclra phllll..s 
in ~rr('n ,c; , urround.ing thr'i r communiLh~~ . tmd rovers 
th~> importanc(> of the:::e plan I" a~ food tor wtldliftl 
and humuns. Plunt taxonom), holn nwal terminology 
and use of hotarucflJ lwys are introduct"d to aid in 
lit•ld identification of indi~t·nt>llS plant!'. The course 
provides <l hnsic knO\\ledg>t' of sciennfi< terati.uology 
and ke~ ing t~xpo.:T·it•nc.e to allow identi fic::t tinn n(' 
plan ts ~tudeut::. lw.v!•notpreviously l:!rlt:ounl~.·r£'d . 
The~·· c<tn th en rontiuue 10 l••ar'l plnnt.e un Lh1·ir own, 
wir h the u~'nl'l.flnct· ol a refeH~nct• hnok nn Aln!ika 
plnnts. sucb ru; H ul LPI"l .., ·noru ol'Ala::.kn ' . 

ln:tpat't: ~omr · student..; may have ht'en iuvolvt'd 
in reindN·l· handlings or in htuvestin.g indig<'nou:; 
plant. foorls and so ma) aln'any rcrognizl:! us l'u l 
plants. l\ lany plants on t he tundr3 ttround . rome art> 
usod by reindNlr in different .:;eason~ A.ml ~ome have 
been traditional]} hnt-vt>sh•d hy native I21upiut 
Eskimo:s. Follov.ri.ng the cour:Jt•, >' hnll'nrs are a blt- tu 
nam • identify ·md harvest it""J.igenuw; plan ln of the 
St•wnrd P e.ninsulu. 

• M una B n;,![t'r 

Disease-tested cultivar acquisition, 
main tenance, and evaluation 

Situation: Aluskn hn<> long enjoyed a t'P]Jutotion 
n~ n rela tively di.J.:ca se-frt!P region !iJI ptoduLl lt n of 
seed potatot'"' both l'tJt" in- ..,ta.te and possih lt e. pon 
morkt:t.s. Tltis p1·oject workilll>! l'UOperaLively wnh 
t.hc AlaRka Plant. M11ler ial Ct"nlcr, is ont: of a numbet· 
of efforls to Pnsure the m aintf:'nanCE' of t]ualit.Y :oeed 
pota t ul;>b. 

Purpo c : The purpose of lhi~ p roJect wa~ lb0 
;::u:qltlsirion, ~isense lc'-~ting, a nd pro}laF:alion of 
dPRirnblc culhvars anrl distrihution tu coopc1·atmg 
growerB. 

1998 Accompli"jhments: Tlw l'OliPdiun t.:un.::.i:~ .,. of' 
2~(; ·ult ivar~S. Oi lhtJ:,;t•, flO 111 \ 1tru ami .!.5"" of fit:ld 
grm\ n Wt-r{' t f'"'tuJ lor Put; lo \'tru:. X, Y. A. S. 1\.1, £lnd 
Lt-afl'tlll Additlf)l1Ltlly, l.h • m vttro material wu~ 
lP!=i(l!d for BHct~rial Ri t1!!J.'Ot. or llte l<lt<tl 7000 plnnts 
Wslt·d. onl~r Leafroll oncl Vu"Us S wert' found on four 
eullivnr.:; \vith the rest of bein~ tested virus-ft·f't>. 
'lbted st'I"U were supplled t<.J eight A1nskn ;.,'lower.:, 
and t'iv12 out-of :st'. •c <>:rowers. Seed frnm 171 named 
and numheretl culliva1'H w<•r(• sup)JliLll lU llw 1-;;xpcn-
nwni .'talwn for Pvnluatiuu uaing o.;trndard Jll'odul·· 
hun pradlL('bo. Thf>~t· \'IH;t·tic:-. .:h\.1\\ t'd J\0 oh~crvn nil" 
vintl" or oth~r (rsea,...e :-.vmplnm~ Yitltt 'lml ql.I..Dlity 
cfnta w U be mude nvailablt: ~r~.hen ttn.ah""BP:; art:! 
COt11Jl}PLt' . 

lmpnrt: The v.ork will r~-ult in enhanced avnil · 
ahilily tlf dtbt'8hC·tcsted seed for Alaska seed potato 
prnducers. 

• Don(T/d CarlitJ~l, William Cmnpbc!l, o11d Allr'JJ 
J1itclu>// 

l\llapping thE" Seward Peninsula 
reindeer gt·azing system ----------------

Situation: Rdnd~<>r ·trc nllowed tu range~ freely 
ovPr th t' grnt.in~ lal!ds uf the .:'nward Peninoltla. 
Id~nu.tyiug and mappin~ tht.. compom·nb; oftht2 
rf>indcC'r grazin~ sy~tem land ·cape is es.:Hm li:tl to 
tllldt•rstnndi ng the procesto~~s i tlOucncmg animal 
productivity. 

Pu rposc: ThB Natural Rt>"OUN·es ( 'ow~erv :ttion 
Ser\'ice anJ lhl:' Rt'inde~r He'-'elllt.h Program CRHPI 
hnvt prev'ious lj muppt>cl ~h': vegeration of I ht• 
SE'w~trd P enim;ula. How~·\"r.r, t h~ pattern ot nut nt"n t 
aud Ptwr~ flo" from lb1 t:'I1Vtr()nnwnt m plu nt 
ri~->s lle i::; a dynamic prrw-t. ss hoth at the !'p~t"H's anrl 
hmd,.,capc )pv Is. 

19!18 A(~<.'omplishments: The RRP refined and 
enhanced the exi~ting vegetation map~ tO rerc-ct the 
seasonal ehange:;; in filwr. crude protein. maem· 
m.il1( t·al, a nd mu:ro-mineral conc·\'ntration;; 111 

reindeer forage pbntA 1 1e temporal chnngcs in tl1e 
chemica l (;Orupu~ilion of reinrl •er ,·orage pla Ills wr,.. 
inWgralcd with rbP ~pt•Cil'!ol t'Onlp(li311iun OJ eCOljJll':> 
using a GeogntfJhJc~:~llnformalion Sy·--t ·m (GlSI. 

Impact: Reindt•t>r h~rrler~ can u:w Lht> mappwg 
capahJhtie,-. of the GlH 1., ftl'l:-.e~ti t mge duu-ad~rit'· 
rics tlu·oughoul the ye»r iUld m()Vt" onimnls to 1ueus 
with a higL nutmmt o 1tput, in ordel' o maximizt> 
ut Jltzflt'on of the runge rc(';ourr.es .Season;Jl)y rritical 
grazmg a•·eas con he tdt!ntified tor protection from 
development. and over~razint-:. 

• Grt'f! M'nstad 



Exclosures measure in1pact of caribou 
herd range extension 

S ituation; Tltt- n.~iudL'et industr y ha.., pxjstf'rl on 
tiL: SewauJ Pl'l1in,..ttLB R\n('<: the turn uf the cer1tU1 \', 
OWIH~I'bhip of rr tndP~r hy ::\nt1W Alu~"kal•S ha, 
Ul:!i:UlUt: importaJlL in tht• vill:tgl '"' ur WPt>ll'l'il Alaska 
hoth cultltrnll.r and ,•t•onumically. Reindet!r h~>rding 
Pl'nVldr•s ont· oft I.e fe\\ remaining IIPJ1nrtun ill~-'~ '01 
tht (J{'Oplt' 141 iillerat:t dt.l'ectly with thl· vt·o:-;yslt.>m iu 
wbich they live 11nd is commonly lJH~ lllO:;• imponnnt 
economic mdust rv in 1 h e smaller \'ilia g-et.. RL•i ndecr 
herding hm;; !'{t:nenucd millions ol' dollM:~ in 1·evPnue 
l'l t iealto the economies nfrur:ll Ala:-ka communi-
til.:!~ . f{cindt)t: r mt at productiol\ has b•'~"ll Rtn l•lc and 
will remam ~~ uhle iudefiu.itely if mnge n.:source>s are 
munaged for ..;u .. taineLI yield. 

Put pose: Him·e 197H th<~ Wt!ilteraAl·« tie C'arihou 
Herd {WACH) h.1 · Jn<Tt'~t.!!erl Lou:. 76,000 a nimal.., I{) 
the prcsc•nt day level of 1RG.OOO nmm:tls. Dmirt~ rhi~:: 
h111e, S~>Hsoual uug nltOl'j' pnthtA-uys Ill Lh~ WAl'H 
ruwe :ililited w ·twnrd from th~ NuJato Hill:::. onto 
traditiOnal t'£'indc•er ranges of the beware! Pcnins:.ulu. 
In , ·ovem bc;t 1 £1~6. nn estim tt'li 90.0()0 c:a l'ihou 
c1·ost->t•J Llle Darbv !\lountain~' a nd into lhe J<'i.,h 
River .Flutt;. Mnn:"t !Opt•c·•e~ of plants in this 'lrt'Cl , 
eopecially hrlwns. h aVL' uuder~one hI th! tll' m 1 

grnzing p rt•.,;..ure hy a nv mam m11 han lwrlli\ m·e fut' 
snmt' l i rut:! . :\o\\, wttb tlw rHngt' exL ll-'lton of the 
~VAC H and the ::;ul,,;~qu~nl mc.n:!U:>l:!U gr. ~> 10(.;. w~·'-'· 
sure, spccil!S cmnposilmu of h' lllont nm munt lies 
nru likt•ly to aJter dmmaticall}. Truwlionalreimlr c·r 
r;tnges typirally underg-o inR li~ht or moderol t1 Ut-;e 
\\ill now ;;;uflc·J' inten:;e grazing and tnunpling hy 
lem; ul' Lhous nd"l of c·nrll:~ou. 

1998 Accompltshments: '1\vo cxdo;;ures were 
Proctcll in Lhe Fi.. ... h l{i,·er F inIs in 1998. in a collabo· 
rative dl"or t hetwe.•n thH Reiittleu Research Pt·o· 
!!l'ttm . UAF: Kaweruk: lhe Lonr l'C'rm Et'olugical 
Resea rch pt·t~~ram, U>\F: ancl t h\~ Btll'4~au of Lan d 
:Vl ana ~;ement. 'l'lw pm'pofie of t lwsP t:>XdO!>Ur•:>.s is to 
dt!ll:!l'tmnc tbe impnd of t:a.rilwu ~,Irazmg on t·co:-;yt< · 
tem p roporties o the F'ish Hi\•er .Fla ts. Onln nflit·ben 
IU'Oductivit.y, bi..~mas!'" removal h) c:,u ilmu, nutTu nl 
cycling. climalt.> cha n l.!c nnci th£~ a·ew~<1tation of 
4JVei·gra:t:ed area~< are c-ollc>Cted annually. 

impact: Monitoring the ecosystem n•:,;ponoes to 
the severe Ulcrt'u.He;; in grazin~ pt·esSUl L prmide 
rP-sPat·ehcr~. land mnnagc~rs . .• ntl reindeer lwrdL•rs 
with basH; knowledge to Wltf.· .. rt"<t.\11<1 nnd Juat.af.CC? the 
1•ffects of grs zin g on Arct iC s:v;;l~ms 

•(./!'t'lf F'zn81arl an d K rtltl Kid/and 

UsibeUi vegetation studies 
Situation; Ll;-;ihe ll Co<U l\lin1• hn~ iwtde<l .~~.:v •ral 

vegetation m vcntory und revegetation stut.lu·~ nln<.;P 

198fi to \lEI' tht· most recent knuwh:cdgf! oncl pl1mt 
mnt•·ri;lls in u cUllUnuiilg E.~finr to improve r~vcgt!la· 
tiot! un rht:>ir mm •d t-;itP.:. 

Purpo <': A. ,.,r,ulv wtts iuitiatetl ill 1891to •"valu· 
ntt:' gTOV. th (If gl'lli!':. .:<Jl~ ie, OD di!!et'tH t J..'TOW1il 
mt>din on\\ andy sout.h·flw ng sl(IJ)l'" fl)r !'over, 
nutriem absorption, anr:l rt(•compo;;iLion. A11 addi-
tional "tudy w.ts impit:mentl!d in 1Y!:l5 1o asH'S!" the 
dlcrts o i" ft•rtili:r..nliou l'ur vru-yiug numhcrs of \'C<trs. 

1998 Accomplishruems: Tho rrmt•th ye:tr of plunL 
co\.er "1 n:• L•ht aincd lcH' rlw feelilizel' ll'equency At nrly 
m 19~!.' Norr•11a ··~ Bt!ring lHtil-<rrH..:. .. Ukscliamp.•w 
bt:rtlllfl'n.:N.:>) 'i 1 ultiva t' develop tl a1 tlw Agricult1 r'll 
ami Flll'e.::.try ExrNimt•n l f'talton. h.li3 maiut. ined 
hett l r 1 0\ er t!lun mo l tllheJ bfiPrw<= on tht nnce-
t'Prtl hzt d plots. l 'over of run n) nl ht't• spec it>!; Uti!> 
dPd.ined su!J~tantially nn I hel-lt plols. Ald~r j,.., 
culoniz:in~ the ~cerled plot s L>pt-c..all.\ thl• hnh·es 
tbat wf·n: sl't'd!'U and lerlllizcd imtiol ly Litt !l! 
tolonization ha::. uccw·red nn t>lot s 1 hnL wc.rl! not 
fl:'rtllizt.d in the ht·st f'iP.cdinh/l'erl ~lization trea1nwnl 
hut were lntvr r1·s~eded and rc·fertilizc:d. 

In ;tddition to pi(Jt stud it-s. W£ htlVt iliu beeta 
lwlping U!'.ihdlt Coill t-.·fim• monitor their l' •vr gt:tu · 
tiun progrf'~s. Wn()rly plnut u•lnni:lHt]()n incrf'a"1•d 
suh,.;t'lntlallv L.:IWl't:!JtJQ9,1nnti 1998. 

'Tht>l:lc ..;tudit .. 8 a1· ·funded hy lJ .. tlJl'!L Coal Mine, 
lm·m·1wratcd. 

•lJot !ic/m 

Establishn1ent of woody plants on 
disttn·bed lands --------
Situat1ou/Purpu~~= Th~' nhiectlVl'~ ot ,.,, .. stud) 

inch d"' .:valuaung long-lHm !fi In vr.) t:>l'fed"l•f 
g rowth muuifl nr lllyt'<Jt'dl izal inoculum 10 wood, 
plnnt grnwth, ,tncl nalurul~·o)onb:rlinn nn Llll'tL' 

mined !itl~s. 'The southt.:rnmo:-1 ;-Jle, a propubt>tl cnnl 
mine near Palml'r, containl-1 wuwl) cutting~ and 
seedlin~s plunt.1!d in l!H:!9 on fnur growth nwdia : 
threP soil materials and nm. gllll'Jnl till ~overburden) 
mutt•ri.al. 

1998 Accomplishments: Densities nf' colonizing 
woody --5f'f:dlin~,:; we1•e cuuntml d11rln~ Hl98, tlte lOth 
grnw i Pg :,;t•fuiott for the-.e plot.1'. Thl:,: ,.ummary only 
Lleub v. 1t.h the ::-ou t nc•nuno:sl -<it:e. 

Specil's t'Ompu:.;iLinn wat: :iimilnt· ht•tweL"!:l t LUJ.:<eeded 
and set•ded plot::. after 10 ~· ro:., l;u·gt>l.' uecau::;tl th(' 
na1 ive Llut>jomt Tct.:dgr,tss ( [a/ama.!.fm,o;tf.; 
('Onadt•nsl:"~) and flt'ewced 1 Aptlohi11m rmf!u . .;tijolitmt) 
dominated the colomzatl!Jn. Woouy .:;l:!edling l·olnniza· 
liun was wcatc,:t on tlu> paplr b~rch (lletula 
pap_vnfi ra)·w lute ><pa'UL'e (Picea dmN·a) sltl' rmd 
l!ml"t LJI! lhe 1 twland mcndr1w Riil \vheh• cow 11ur:.nip 
(Heradf'IIIIJ /(ma1mn) and tall fuL'\\e d our-rnmpt·Led 
the c•(l)nnizing .~l't•dliltgs a.s well .1-" som ~ (,f tlw 
plnnLL ·LI .spl-cie .. . 

Fall1999 
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Gra~s vari<•t:) t nr.l-; to ev aluatl' "lJ&·iPo. for t.' t'OF-~JOn 
control a u d for 1r w comptt.tion with w Jody pLmts 
\\ l!re momtoJ'ed for 10 \'t~nrs . 1\.lo::-;t g-ras'> hpc<'ic>"- and 
mixPs wt>r e bar,, I ~ det •rt a hl" aftl'r sevc•n \'Cal s. hu t 
Non ran tu ft,·d hair~r t!'S (Desdl(lmpsia t ;Ic <:pito.)•a) 
llUd a mix or l h ,,.. gra!:l,:-; with An tared l'l'd i'v:<.r'tll) 

(.Festum mbra) w«•re !'ltill \ iRihle after 10 Y'- ars, 
nhhuugh the seeded species ur.: graduulh lO:illlg' 
vt~or nn tho~c p lots. 

Results o1 thi.; woodv plnnl e::.tuLiiFhnwnl nd 
~rro.ss "•n-ict.y tual: ftt t 10 yen r., sbuwf'd thstt 
grn,.;ses could hl u~ed for t!l'o:-. un r:on rei Wtlhoul 
l:'t:'l"!OUR}) <Lffel'tmg na I JVt· coloniz:.Jlion on top>:oi k d 
s1t0s. But W~lt:'n t•ootnlr·u ttmg~ or seeuhngs "'f wood\' 
"pcr.ies W"t't• plm.tc•d, th • suct.~· ~sionaJ pa hw:n wat:'-
altered to d t•!'trl·tl \'.ood~· r.onuuun ities within ; few 
~earF , n contrast to the ~crhace:ous communitj1·~ 
lhat t:stnblisheo other\\ i ~<· . 

1Jrojcct fu nding has been rec t.. i\'Pd fro t ) ?v1clnti.n•-
Stcnnis funds, 11sibclli Coal.:\Juw, .lnc., ltl •m1tc;u 
~laska, T nc .. a nd nsk 1 SrieOI'C• and Tc ~huology 
l·ou11dat ion . ., 

• Dot Helm 

Ecological re~overy following a burn 
ituation: Fin, altu:-; ve~et<ltion 'lnd t>tic:mbial 

('Ommunitletl etther directly or thruugh cha ng ... s in 
soil and r.nv1ronmental eharad(.•ristics. :\lvcorrh izat: 
arc symbioses among plant species a-,tl c~t't.tin fnnlri 
in which the fungi help the plant abs01·h nutric11L.s 
and mmsttlre hom the soiJ, nnd the plant. provitle::; 
('arhon (ent.·rgy bubsLrntt's) lor lht plant. Post-fir" 
n-'la twns a mong V(·~et~•Lwn and myc:nTY"h i;~;al c omn·u-
nities depend on pr<'·firl! comlitwns a ,.. wellnt-~ 
,.;p\·erit:v of b Jrn. 

Purpose: Fro ,.,t 'ir ' it> a prc~utbcd I u ·11 plm n cl 
fUJ the Caribou- Pnkl:r Creel'- wniL'rsht<tl. ongiually in 
1998 although i l wu~ postpont I nnti1199!1. Undel·-
:-;llmding thr post-fi re roc;ovc-n wtll dc..pc 1d on 
du(:umt.•ntin~-; prt firl' plan l -mycorrh.izal r·c:lntion-
"'h ps. 

1998 Accomplishments: R .. .at.s were collf:'<..t •d 
from hardwood (paper hin ·h, aspPn) and hlac:k .:;pr uce 
communities u;-;inl.(' 11 corN in thr propo:-;t.·u hum t.iiie 
in ,June anJ Augt1,..t 199 nnd J me 199~1 prior to h·· 
fire. Tht~ fire WaF P.ti!l pe nding no:; ot .fum• 19!19. ThLJ 
,.,a.uples were rli\'.idc•ti hy obviOl,.; horizuno::; in U·e 
suhstratu, all hougl. Lh is chfley·pr.Jnm mg 1 be :.i cs. 
M:v<·orrhizae fLre hein g dest:riht:d nnd thr mvcor-
rhizal cnmmuni l lb quant ified on siteti pn«>~ to rhe 
burn . 

l. Laursen of t he Institut l:' of A1·ct.ic Bii')]O~\ is 
,·oltnbora tin g wilh this study h) colltd ing nnd 
idron.ri.(ying mu'hrooms pri01 to t.he hurr1. Sonw 
rm.shrooms arc the U:Utt ing bodie~ oft ht~ m) t:or-
rhizae. 

\'ol 1 , ):o. 2 

Thul study i~ funded lly tbt 1'\:ttional Sc·it•nct• 
fuund~tion .. 

•.Dot Hdm 

Transgenic potatoes and their 
enhanced resistance to soft rot disease. 

1?98 Accomoli~hment ·:Plant prnmotur pht•nyla-
lnmne o mmonia l)tlSP tl'AJ.) frnm A.rtrbidopsi,· and 
proteina:-e inhibitor ll fPi ll1 from potal<• w •rc u"et.l 
to construct chi mf!ric !;!.:nt• <'n ~~Pl tt•.s c·on!:ii .. ll.ng uf 
P•\L-Stt.:rdorv qignal-~ l H30 (PAI.-H-l\1) nnd p YH 14 fl 
('CJntainiog PrT1-~-M. J;oor h lectinn of lhl r m:-formet.l 
pntatu luw-:. ka 1nmyci.u nmt hygrom~ Hl w ... re u .. ed 
a<:. selt•t·tivP mark gcnP-. for JlYlll 45!1nrl pYH10n, 
l.CSJH!ClJ\•e }y. 

Potn t.o vnriet H.\tsSI't Bt rba lk wn .. ti.J.A trnn .. -
furmed with pYH [(I;) l>y . lprobarlf•rium lllt(lintt•cl 
t RlH~formatlUu Af'tPr scnwnin~ 30 difl ·rl'l'lf 
tmn:;genll' hne." by inoculutiou with £'ru.·uua 
t'arotorot'O P\ carotm.•ora. the Ollt.' 1 ne t hut. guv<J tht! 
hi~h •;;t level of rl' istanc<· W(b .:>t>h: ·tt-o 11nd furl het 
trnnafMnwcl \\ i h p YIIl Hi. 'fhe dou hl~ tr.tn~formecl 
plant lines wt•rf" C\'aluutecl with ott rat patho~t·n at 
COllCllll ·ation..~ tf 10 toe, 1010 cf..t/J.U.l·mcl ,,bowed 
t•nhnnlLd clise 1 ... l rest"'tnn~ to lhi,., pmht1gt>n. 

• J-on. 1 Huw1K and Jemj(:r H. AftoBet1/h 

Off-season ra pbcrry production 
Situation: Ru -pberrh!'S art.• n high-valu • crop"' it h 

se~:-;ona l •n·mlttbtlity. During the win.tf r rnontlli. 
n·"lh raspbc>rTIC~ nrt" flown in fr·orn produ~ Lion OJ La;; 

in lhF Routhern J l ~mbjJher·t•. H~ pbt=rru•s rm .. 
rxtremd\ perishable and <:'l:silv d nh ge during 
transport. As u r<'"'ttlt. lht qt.~lit is o h .. 1-JOOI. [h~,h­
QUoi1ily raspberr 1 "- rau put •ntialh bf• ], )( 'llh• ' 'rll\\ n 
in ~rL'enho.tses Lluring the win •·r ffil1uth~o. Ea;li<·r 
altLmpls to pmduc •" 11 r ra!<p, •rrt~::o hnve us-u .. llv 
fniJf•d due to lnJ.UlUq Uall pol mnt1011 and flC~t C'Ontn;l. 
'Ihda.v humhlelu htvt ... 1re mmmercialh 'l'·aiJAh t· 
and bumbl ... bt·vs are even more efficicnr.pollmator" 
for ra;;plwrTies 1 hon h mevlwes. 

Purpose: Opportunities to prmluce rat'pllt'rrie~ in 
ln<:ka liw:mg t'lc winLc 1 months nr(' h(litllo( evalu· 

atec..l. F.arli t resl'Hrch at orncll I 'uivt•rs ' rdt!J1ti· 
ficd the' nriety "fulamN·n' as mo. t smtal.IJP l'nr 
grt·cnhouse proo rctiou. 

1998 Accomplishments: \mon~ :>ewrnl ~oo,n.en . 
house grown var etie . ..;, 1 J)ame ·n· ws:1:- Ill ost pmd rc· 
ti\c wilt the higlw n d truit Jlavor and 111 li y. 
P l1 nl.b of'1\Jinmeen' Wl'l' • pl.rnwd n 3·gnl1on pllft. in 
earlv Junt! and ~rown outclc1>tm::; during the ~ummc1. 
When th• plant..; hod fU ")Jlp£•n t'lu leavt• .• the}' \\'t rl 

plnc~d inn cooll!r ul npp-l'liXimnte.) lO"F. Plnnt,; \H 1 e 
brought mto the bTTeenhlll "'"at va!'iuu;, tilllt!"- from 



ih ltJ lt n \\t'L'k:-- i}f coolmg. Tht! u:reeuh"ll'-'l "'a:-; 
k(·pt nl fiO"F: n I lighlccl fur Hl hour:-. en h d ~~ 
B1 mbll hL·L '{ \ L t h{>d t'o)J' polhn '''r n. t 11 pl nts 
pr1rlm1 cJ high- q 11lit · ra.,pher 1t-; withiu 12 to lo 
w k5 u. the ~rt l 11 •t ~e. 

lmpnct: Biol11 .. ic [, ontr()l ag,·nt .... havt• •vuh·t!d as 
!'' I' t JtL rnatiV~to to Jlt•sti<'idc:; for gl'eenhllUt>e J'ooJ 
Cl"lp::l . 

· .+It!! iam A"arlsson o11d d•'J/r'r:J' ikrnt•r 

Flowering or Gel'man pl'in~rose 
Situntion: Tlll' produl'liou of Uerman primm~o 

J'r,llutla oi.Jr·rm/().r H:mn.>.) ::. im rLa:-.mg. Tlw pri-
m.u·y 1' :sou 101 th~.o re:newo•d intt re:-,l i. tht ~i~ tili-
('antl\ rll'r'r •a,., ·cl ra,..k tnr nllergic .-.km ra-.h pmhlo m~ 
with new. r· vnriet re,;. The plant" wllh flnwl•r ... 1'1 :-.1ll 
pastd color::. arc popul;n ll:" fo~~~ point Ill m!Ol' 
howJ:. 01' 8::, flU\\t•rir ~ p< ltPd phmb. 
Purpo~c: ..\lthou,..,:1 l c•mau primro-.o• hu ... lll'l'l1 

produ<'<'<i for nnuy ~t-:u~. rhere i~ no uvnil:tble 
information ou Jay len1-,rth rcquin·menls fm· flowet' 
for•mntion. 

1998 Accomplishments: T 1•t tate o[ J1ow~r 
im 1 i;u ion anJ Ll<· vt~luptrte•n W'"'- lluh·rn Hwtl • t finorl 
tl.) s (~ hrtur~) or Inn!; oln~ :... ( l ti hour:.-). l'he ··rlt.ocl:.- tll 
uu, hmgt 11 wr-r• !,I t di •d : I £)0"F a~d th rL'I nm-
m• ndl cJ mn•' fur prodUC[l(IJ\. Jn ru\oitlOO, pl11111 ~ \H'f(! 

mnv(•d w1thitl eac·h empPrnlur~ from nne Jay kn.!lh 
tc Lhr othll' at Wcl:kly interval.:. 'l'lu.- miJ\'ell Jllnnl-. 
n mnitwd nt the t;t•cond duv leu~th nnt1l flnv.cring. 

l.,ong dny;.; tC>' ultcd in fastel' nppl:Ol'Un('r 1! ncm !'I" 
bud" nllll llowerin~ thnn ,;hor t day:<. Flow< r· l•lld 
funuatio 1 mtlur lun 17 dnys on·tu•t·etl at a ~imibn rnt.c 
nlthuul-!h Oo,o,eti 11.: wa:o ::;i~ornit)r ·nntly fnr; Ld ut 61:S"F 
thou 60"F. 'II t. 1 ttiatt•d flow .. r huJ. Iaill'ti tn dt:W!I(lJl 
'ntn flcmtr~ untlt·r l'llminuut.~ ~!lort tiny.: trt 6S0 F. 
Tv, o wt·ek. Clf' trmg da_ .., 'lL t h• plant :slu~~· of f\'t! to 
~lx lea\ eO> o,o,en• ::-onl tH·Jt nl tu limit the d€!ln~ c,nH,·cl 
hv :::-h11rt dn'"' at ti~"F. 

Impact: {Jerman primro:;c np)wnrs to bt d:t.v 
nt'utral \\ith rL•.;w·t tto flowl•rin~ u l l'lllJl'lllltlf •. 
hc:lnw ()()' 11' and t I on~ day plaut nt lu~hur tl'mpet'll· 
lt1res. 

• .1/t.•n'um Aarl.'iSOII and Ji..{in:Y r!'i>rrlt'l' 

Flowet·ing in fairy pri1nro~c 
~----------------------

Situation. Tho tai .} prirun.,.;e (F'I"IIIIlla 
mulacoidt'' Fram 1.) 1 ~ ht'-l n gtu\\ L tor many~ t!nr,. 
;.h t1 f1(1\\, r ng fJoUed plant R ·c mm nd ·d gnm Ill,.{ 

l'IIOd llJ m -. t·e ,imila tn llo,.~ u. ed fm· En~hsh 
Jl'i t.ln ~"' (l'r.mrtlo m ·,ruh., L .l 

Purpose sl'Vf'l'al ~.udH:'i::i l nvc' r·x mirwd tern· 
pt!n.llu rP r('qurre PHI" , ,-hlli• tht~ nil rmutitlll on cia) 
)Pngth is hmtt<.•d fc r I he m wPr 'arit!tic.:; . 

I {J9K Accomplishment : Plants of Fairy primn1~e 
Wl•rc g-rown nt short (~ hour~) or long ( 1 (i hours) 

d.tv". F'lowH lmtb fir:-1 ippeareclltl ... l \.: fn'Hr. 
,.,uedillg a t RO"F mul after· I 110 ,fay~ ut til-\ 'Ti' i d 'Jll·m-
cll:nt of cln~· lenlott h. Le tiuw w:r ro•qun 'd fur the 
cC1nrinucd Jevt1lr111n1 ·nt w Cl!J 11 11Ctwcr 111 1 n:; 
compar ll to short ~hty • Fn~t •st na .... ering !110 Jay!>) 
wu oh~t!rved • t Jon~ cla "anti 6 I t•: ~hon clnF:> 
dt•layed 11m, ~rinl! th·e or lX days Al ()H"J', 1 pt•n 
tl()wt•rs wer • recorcicd 12ll d:t\'6 t rom twcding with 
long ciny. und 1 a~ da~·s \\ ith ~hort day:. . For plnnt.:; 
. hiflt·d tu Lhe !:let:ond du\' len}!th.11owcring was 
~rat.luall v faf.lte1 \\ ith lon~;er· •'XPO 111'C to Jon~ i!ay~ 
while shurt t1Ry~ dt•[Oj'(•d nllWl~flllg. 

• All'l'iam liarf.,·,,on md dr fin! I IH'I'IIt'l' 

Siruntion: [ l igll·qualit) Lt'llllHphmt ~ ttre C'" ntial 
I(Jr tht! locul veg-l!Hthlf' mdu,t:ry. 
Pu1·pose~ A gol)d trnn pi 1111 ~llltuld he Cllmpart 

with goorlroot d •vC'Iopuuml \ ~• trJIIS tYJlC"' of t1at,, 
gr<l\'llllg media, atrd mcthocb v.. 1:e evnluat,•d 111 

cflurl s lt iutmtify techniques thnt eom.i.stentl~ 
prudul'e let1U(l~ sec•cllings :::ollll:lblc i(u ll'Bll5plant and 
h gh .Vltld<:. 
199~ Ac:complisbments: 'l'hc germinltt i( or. HilL' 

'""" hit-:h~·t Hnd the gtU\\ lh mor1•unifutlll tur h•rmcc 
<1P 'tllings grow11 in tlw p ·al b.ts d medium Pr ·miL•t· 
.Prn-Mix BX t•m·et•Nl witll fl thin htyt·r ~·f j)f'rlitc. riS 

comp.ued lo :-e~dliug~ !;.'l"'Wll ·n the lllt:>dium \\ itb nu 
em el'in,:r. 'fhn len~th of the t:ll•·nt bet"" el'n tho> motto' 
~net the fin:.l tlt!\'duping le~n es \hYP•>•·otyt I 1" il n 
irnport.anl characterishc fnr rransplant quuhly. For 
1 hl lettuce transplants gn)\\ n w1th a lll)et' ot perhtc, 
the hypnootyl Dl ·o !,rn!V. shorter. 

.\mount and trcquencj nf inigation are other 
t'liD:--ith•rations m t t·rtni!plant prooiw•tion. l.cttul'~ 
r,t•••dling::: gruw11 in l'rn-~Ux. Pro \ lix :tJVer ·d with 
J.ll'tlllt•, or a medium con igt.ing ''' cc conut co·r W<!TC 
H't lp tl cl cith~r once or four tim ~ l n h day Tlw 
hyJll'>«'o ~ I grew lon~et• w1tl1 I • ;.- f:n•qul'nl wat •fillg of 
Pru M LX unrl Pro•.\ltx c· 1\ t' J' •d wit b p!:!rlitu. ' l'h 'f' v.rt,., 
nfl dlt'ftrclll·(' in hypU4 utyllength li-or Lhe SP~tllin~.­
grown in ccx·onLLL 1·oir. 'l'h •len~:ih ot' the mob in-
c:n'n-wtl wit..h mnn• fl'e(Jlll'nt w.rtc•ring iu nil m~din. 

• Jft•riam AorlsM>fl am/ .kffre,y fl~'l'lwr 

Situ..ttion: Spl'iug grams. p1·im·ipall) harJey ancl 
oat::;, t:ombinerl wHh gro hay ccottriliLUie o mnj1 1"1tv 
of the t'r·ed ha~e lor dom• :.-Ill' liv .,.,((wk in interio 
J la:;;ka. 

Purpose: Followmg ~cvt'rnl y{·ars of mfli!-jtun• 
d tidt. Aln~kn t'orme•·.s have shown inl'rea,;ed inter-
t;st ut Jrr'::!utiu~ ~raitl c.rnn•. Littllo infmmntion i. 
U'vllila 1IL on o:.rr•IJ ~'•':-:lll•n • lo .nigation in int()rior 
Al.u>ka. 

9 
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199$ AccorupJi..,}unetlt s : ln l998. val'i~tie:-~ of 
J l rin~o: ~!rain>= and tnl:;••t•d fmm AJm.J:..n, C'.madn. 
~v.cden Norway and Finlnnd were evnlu a ted at 
tlwee lncut tnu,.: F:urhank,;, North Poll·. and Della 
.Junctmn. Aluskn At the De lta .JLJnctiou ,.: it .•. trial ; 
Wt' H' replie~ ILPd under both dn•lanci antlll'Pg ted 
conditions. ~prin~ soil conrlitiun ' Wf.' I'C rh·~ nt 11 Ll 
locations and irri ~utiou essf'ntiall} tlonblt~d yit'lrl" of 
all Cl'0))8 al l he Ot.!ltn .Junction Mit~: r«m:-.irlPrio~ tht• 
lw,.,t vnriely uf l:'adt c•rop. avern~t' yiPids (lh/nc-re) 
Wldt•r 1rriJ!t~ l ion v,.;. dr) lu nrl \\ e~: l'L'r·d h~orlt•y ( .J•I6 t 
v;:.. . 2:.i62}. malti11g harle) (I 1 1-t \'b. H.la(i), whPat 
(2!.JIJ.J \ .,_ 5fi2), oat::; (.r;:l l \ ti . l!l~ll) , nnd eanoln t2!i.)U 
\'~. 10110) . R '::liJUnt-t· lfl u·rig<ttl!ln \\ lll nr•cd to be 
t·vulualed fhr tit\\'erul yl!m-s to determinc• if irrigt~t ion 

i ... l'l'Ollum11·olh• .casihlc• tor ~ruin~ in tlu,:; a wn. 
lmpact: Wt; nt'P coutin\lall~· evoluat i..r tlo-t eurlv 

maturing \"Ul'it'tlcs ot t->mnll grn;n~ anll ahel'llfttivt• 
crops fm m d be! nort ht>r n arf!~b fllr iUt)Jt"<IVt·ment-. 1u 
vield, dt.Setl;:t- rc.=i~lllnce. nnd otlaplat mn tu t ltl r shun 
t.,rowing ~l.S.Son . 

· Clw dr> .A.iJil!!Tt 

Constructed wetlands 
Situ;Hion: ln mor£; Houthern dimut t:'s, t·onstructecl 

~ ·et nnd:- a r• cnnuunnly Utietl as hiofilte!'s for dt~a.n­
in" ur v. ast L•wn tf'r he lure it is released into natu rnl 
wnter'h nys. 

P u rpt>se: C'onsu·uf'teu wetland,_ l't>quire lit tlc 
mu i ntenanct! H n rl arc verv l ff&r Li\t:' for 1 unuii from 
pru•king lot,:; and otlw e w-lmn un·af;, as \H•ll flB fm· n 
finnl t l'eatmt>nt ol munit~Ipnl >ll•wage t•ftluL•n t H.m\-
evPr. nu infurmatiun j.., a vni lablt> t•ll tht• tYIJt!" t f 
vegetation t h a t m1~hl he U!"ed 111 nottht:rn cou-
~tnu:tt~tl we tl:uH.h, no- <tn tht u t>fft·rtinme~~ in 
tolcmtin~ eon I mnillanL" or rlentwlg t h t ·m frum the 
wastt•wn t er. 

1998 Ac·c:ompli..•·!hment s: We h ave condw·tt d 
grt:t•nhouf\e r; t·•t<hes to ~vnl unte fi\.e d if"Jorenl g~nera 
of plants indigenous to Ai:)J.;b• J.ip!Ja lattlo/ia 
J/c,, l'lmlhcs tnfoliata. Care.•· I'IJ.mdwph,tsa, S'ri rpu . .; 
/atlioh"a nnd A rt•tophila /il/t•a. The p]ant.s w1·rt 
watered w1Lh r;ol1tiuns ('ontnmiiUllcd with l.'alitnium, 
eopJw t·, le :1 d a nd 7.mc. P laut lolt•ranl'e to t'aLh nli-'Lal 
wa!" <:v;ilunt~Ll • • m J the J>Uutls Wt•rro harve~h·<.l and 
plant pa1ls " • u b tng annl~".led fu l' <K C'l tmul.tl inn of 
mdali>. Al~:-~o, .1 1 1 ,·periml'uh1l wetland has bf'ell 
,•on~lrll<'tPd uslllg h •;:t• planl ~~·ncra. Wal:'t l';vnter 
dlluem from a swtlll' 'h;t !<I.J..' lagoon on the Fnu·ba nks 
Exp~rinwnr F~:tJ'm i;: b0mg N rc ulntf>d thr·uugh the 
eon:-.u·ucted w"t land a nd water quality is beinu 
monitor ed bufor r and a!wr trcntn1ent 

lmpal't: 'L'his l'c!>t•nrrh should be tin..ishe<l in 1 9~l!.) 

and the rt'~uJt,; should hL• valuabl~ for wa.:<tf•w, tPJ' 

t reat menl in 1·urnl villu~,:t• . .; nnd r~mol~· mines. 

Vvl 'll, ]\;t• 2 

• Cl1arlt•s Ain'ghr and Dacid Maddux 

Comparing till.::a~g:_e......:n:.:::t:....:e_;.t_h_o_d.:...:s _____ _ 
S ituation: \Vinte:r pl"..:"cipil.ot.ion Lt:-unll~ prnvidt:;; 

good spri ngtim~ n:•serves of c:;t1il rnui.,t un• in 11 tennr 
-\laE>ka. Con.;;ervali()n ul' t ltat moi;:;tti..J'"e j,.; impnt tant 
for hoth mvetmg the nccrls ot' !>ummE'c crops nnd 
rt•uunn~ the \\ ind "'•'~~inn poteu t ial tlf om· tstlt.y soils. 
Pur pu. f'" '('l)u m1.1rh 1 illngt> f] rit>:o uut the snil 

t·vo;ulting in r~>Jiit:t:d cr<tp ~-j,•J d.~ <lDci iucn:n<=t>d soil 
t>rodihih t ~. Hu"" ·vu ·, ton littiP til1<1~e ottPn l'esults in 
t\11 infe,..t.Jtion t)fpt•rennitil g-ra!'S)' Wt'l'd~ that cannot 
hi! c·ontt·olJNl vdth be rhit:ldr.~. Formers often b:1l~ the 
straw from gn1iu fields and .:mil the s l J':Jw fol' li\'e· 
stock fcpJ and hedd1ng .• 'tra\\ rPmoval U<·c·n·u,.t;>:-; 
~nr>"' capt ure during thr: wi11ler ami increaq·~ 
~vnporutive lo:;~PF>; during tht! "UJUmt•t·. Hov.cwr. i t 
;:~lso l't>d ue~J~ the im mCJhilizatiun ofnu trienlt' in tlw 
~nil nnd reduces f~l'li lizcr requi.J.·PrlWDh:l fm• thl• 
t'ollowinr. Cl'!I[J . 

1998 -\ccompHshmc nts : .A study (.r)mparin~ 

lilla~t· ult'thock !> l mw l'l'UlllVal trc·ut rueuls, nnd N 
ferl ilizanot rr 1l r• s wns condw·ted on contimuliJS 
ha l'lt'V near Dt"H.a ,JunLtiun smr t l m:l:l. TCl date. 
slTB\~ n·mo\·al bas h£1d no Ult•n.surable e iTt•C't nn ~oil 
propl:.rtJe~:; . ITowovt>r. tug h rates or tiTiu~e hli't' 
cou~C'd a sli~ln reductir..n ill 8(•11 nrganie mntt~:.>r 
coru ent. 

J mpac t : For conhnuou t•wpping nf dJ') land 
barlev. curren t n-cr•tlllllt.!Odatirml::i ru·e to appl) 65 tu 
70 lh 'rernhzm N ~wr nr•rp; 1Jiant u ... ing tw-t.tl a ,;1 
unlc5s pcrt'nn ial weedK flt'l' a pnthlt>m, then d1:.k once 
])l' iur tn planting, nnd leuvt> th~ ,o tandin g f'OI'JOn ot 
the crop J'l's idut!:. i tl thrJ tl~..;lr l owr winter to trap 
~ll(l\V. 

• Chmle~· J..ru!fllt rmd .')ll'piu~n ,.,.,parroa· 

Evaluation of lettuce varieties for 
disease resis:.t:.:a:.n=-=c-=e~. ----------

Situ ation: Tip hmn.: physiulrn .. it·al diseatsr> 
t'LlliMt'tl h\ rdt·tum defi..t.:Jt n <:y. is noe of l he mos~ 

important di ::.ea--11•~ nn I tt Ut:t...' m AJa&ka. 'l'hl' rnpid 
growth of I~t t ucc.• c.ltw l rt t he extrt-me ly lon~ da,; 
!Png1 h dm·in~ r h <' growing season mukcs lettuce 
partieularly pront. to thh di.sttasr. [.3asa1 rot ~~ou:;et.l 
hv ,.,c/erolinia sclcmtior(llfl ,md gt't'v mold cau!-.!'d h} 
Botr1'//s dnerra can olbo lJt• vcr\' ,.;ever t> undt>r cr·rLain 
environmental condition::~ . 

Pur pose : Dam.q~e t J lettuce pPJdUt't i•m cnu::-ed by 
the:-:~ d i ::~eases ha" t'l''IUlt••d in g1·e~t t •Ctln(lmic l(Js:-;e . .; 
to le ltUct' farmeJ.·:; t>lll'h yNu' Trt:"utment~ ~1 1ch a~ 

appl icution~ of cflll'llllll 10 rh <! su1l nt' top drt.,;sing 
wr•n! all fmuult u he i.neJJ't-t' l lVl.' 

1998 <\c t•o mpli'ihmcnt.:.: A lonuee v:Jr iety trial 
w~!-i .niLiatcd in 1991 in rollal1ornt ion wiLh Ms . .P. 



fliau~e (lettuce (ru tneJ' in Pulmer} •mu Mr. P. 
Sorrcal (1eltuce br~eder. Harris Moran Cu.). Jn 
P~tlnll'l". ti-l h•tt llCe variet.ie~-; and breerl.ing lines wet•e 
e\ aluate-d in t.' c> r1y- a 1111 mid-.J uly. Appnn:unately on 
:;eeulings were phmted li:u" each l eltuct~ lim•, I li,e;:~ .s<4 

rtef'l liTCDG(' of tip burn on lldttuce was tiw:ly severe. 
Fleveral varil't.Jl'S and breeding lines were found to 
possess fnu·ly good r1$istn nc~: tn thtJ disease. Jnfosta-
tion uf B. l'inuca n.nd S. ,.;derotionun was \•et•v mild. 
A few lettuce h eadb displaying mnsaic L vpe B) :fDJJ 
tom;; W(~n· notic crl. 

•Jrmfer II ~frBeuth 

Using Trichoderm a atrouiride to 
eonh·ol Sclerotinia sclerotioru.m 

Situation: Sderotinia ~tem rot eaused bv 1',":. 
sclrrotirJrum. is llne of the most serious dise~se.s un 
manv ga J'Ul·n Drn.\'t·r~ in high latitude regions . 'rhi -
tlis!:!!:!Fe is el:!peciall\' duva::;tulln g on JleLunia (Petrm ia 
spp .), one of tl1cJ most pupnlar gm·den fll}W('~ in 
Alnslm. In mFmy (;EHiP-i I his di~asr ir, so seven~ that 
it makes l ht• r·ulhv;Hiun !)[ pt'l unm"' i mpn ,.;sibl~ . 

Purpose: ConLrol of t.h.is di~eill:le i~> e:.chel11~lv 

rllfficult. Onl:>-· syst C'mie funp\:ides, e.g. 'lbpsin "r.t 
showed sonw effP.c ts . All of I he> popnl&r cultivars ore 
extremt:.•ly susceptible to the di.set'lse. 

1998 Accomplishments: Re.sult s of dual cultures 
arul other labor~ tQry tests indicated that 7hdwderma 
utrovlr'lfN' is a n e.ITt"CtlVl~ hypPrpllra sitt~ ol' S. 
!idrrtJ/iom m . The hyphae of 'E. rtlrudritu' pendrn.Le the 
hv11hae of H sclemti'.orum and enlli>i' lv~ and d~ath of 
thr> pathogen. • 

f;ret:~ubuusl:! t riaL; v.•e.re C:tllldtll:Led ill lfl9o a nd 
19!:Jo7. Seven t'uur-week-old penm.ill aeedlin gs wen:! 
tl·cwsphmted to ench tray contain tng pott ing m ix of 
various trealmenls . To ~nsure thar the pup u.lation oJ 
S sckrotiorum m the potting- mix vvas sui't'ic'ient for 
tht- e~tahl i!-ln m l;!nt of th e dis~~1se. i h e potting mix 
was amenJ(·'d wilh h igh closes of S sderotioru m 
inoculum and incubated for seven cloys. Trea tmenls 
uf r atro£'lnd e .und 1'<lp s in 11' were applu~d t.o the 
putling mi>. a.L ilit! Li me ol' tra..tll>planling. Th ese 
experimeJJ.Cb \Vere repeated t.h.ree tim~s No diseased 
JWtllnia plants W{;'r ~:> il.lUnd in any of thr• h ·catments 
(ind\.l(hng t.ht~ hlan1{ an d S. .w·lemtiorttm .:onrrols). 
Plnnt:; rema.med healthy m !JU of Lhe tr1als con -
duned. 

The association of 7: atrovi"ndc w1th the tl~S1lC>5 of 
pet Lmia w~re studied . E:xt~pt for Lhe 'Ibpsin .l\1 
treatmenl. 7.' atrm'inde wa.s found on and in Llw root 
nntl stem til'sucs of pot11nia plants in all treatments , 
mel ud i.ng lhl! bl~tnk con t.ml ant.l 5: sck,rotiorum 
con trol. Thi :; n~sult t):\plained why no dis~·ased. pJant,. 
W1 ·rr~ founclln these tn.' aLnu:nts. 

Impact: Th~ fu1ding uf T a.troolridt.' prese n t insi de 
lhf" JH:!lttnia f..Le lll t~KUJ:'.<; inJi1~ate.'i t hal T r;tmuinde 

is capable of p 1·ovidi.ng more Lhan tQp1ca 1 protectionf' 
againflt ,':,~ sclerolion 1m 

·-.!cn tjl;or fl. llfclJeatll. X i"d1i Dou tmd J:bun!{ Ha 

Effects of Trichoderm. a atrovi1·ide on 
Phytophtlwl'a capsici on pepper 

Situation; Jleppers, both ~Wl:'el aucl chili. ure· 
importan t crop& m thn United Stares. One of the 
most d~ v;-ts-tahng pest pnJhl{~ms on peppers u!ldcr 
irrigation is Plivtopill!wm bllg-b t and NJ(Jt rot, <·ntls-ed 
by P capsia~ '!'here is no effective control of this 
dis-ease ; to compensat.P. io.r the anticipated losses. 
product>rf' <H"l' fi1n~eu Ltl incrcnR-e ttr:reage of cu)tivu-
l ian. 

Purpose:JrichodPrmo almuin'dt> h; a fungus fouml 
in o.\laAkfl that it- cnpnhli:' of panuntizing a \Vide range 
uf pla n ~ pat hnbi'"l-'111!' fungi The: fungi'!) host l'Cln(;l"l 

indlldes Pltytup ltthorr.J w;e~·!am (c.:nu~ul ugent of lute 
hhgbt nf potntoes and t.,maroes} Ph_vtophtlwra 
caf'lon u n (c;1 u s<J I a gtm L ot' ginseng, appl~,>8), etc. 

1998Accomplishmeots; Results o [ duaJ cuJture 
and other laboratory teBts indicated that T.' 
atror•t"n"rk 1" rm 1•fff•ctivt~ h~ypPrpo ntsitc uf P capr.1si. 
AL t.l.Je mac.:roscopi(· level. Lhe expan;,don of till! P-
capBici colony was ::u:.rested upon t~ontacl wi tb the 
myceliH of T atmvirid, As thP mvcopm'aRiti~m 
prugt•e,.,~eu, lhf' P.ntirt· P. mpsi,•i ,·ulonj wa!< dP· 
:>t.royeJ by Lhe 2.' atroJ./ir/de '['he hyphueo ofT. 
atrm •indt• were ohserved microsL·opicnlly to pen-
olrate the .. byphno or p m p tNri. Lysts of tho vugeta· 
[ IVe hyphat-> or the pa thngen wa~ nhservud. No 
sporangia and zoospores were found. 

Efficacy stnd1{~s of I: atrouindt' on Pltvtoplztlwrrz 
blight and r oot rot disease on chtli peppers were 
conducted IH 28~C , a cnndition favorab le to the 
devel<lpm (~nt or JJstmRe. Jl,•:.:;ults ljf LhP t•ffi(ncv 
stuclie :- U1cli.ented thai.. dlili pepJ.HH'~ tre-ated w.ith 'L' 
atrol'iride ar differf' nl <lo'iag('f.t hRve 1-lignifi.r•antly 
lowt~r ' HI N; of moi"IH lit) th r1 n tlw nun-Lr t•ated ro11lrol . 
Ful'thern1on! T a!rrJl'idd.t~-Lrealed pl!i.Dtti wen~ mtlre 
advanced in illr·ir dovt lopownt t hnn thr: conn·rll. 'l'h(• 
size of c:ot;yh~don, (lnte (Jf 1 ru~ lt!uf emt'rgenc.e. s ize of 
th(~ ll'LLe !eaves, H1l tl numbt' r of Lrue leave:s per pll:mt. 
were fou nd to coHelate dtrectly with the dosagos of 
T. atroviride applied. 

Tmpact: The findings.Hll'tmgly i-lugt:~esl that T. 
atrom.ride is an aggresBive, !ili'eclive biolo!tical 
comrol agtmt of P capsiri. 

~Jemfer H. ilklkath and Jf)[lJU! Ha 

Affects of Triclwde,~m a atroviride on 
Phytophthora in(estall& 

Situation: PhJ•!opJJt!wm in{i.tstltns is an extremely 
a ggTIJssrve p la 11t pR.lhogell. 1t baR a t.~.>mporntn re 
range of 1°C-26"U. Under high rP)ative humidity 



cnml1t i n.; P iiJ/e.~ltm,-; can cam; ' :wv~·r • late hlight 
di<~en"L- o 1 pnlato plu ntA nnd re-ult in hea\'\' et·O· 

llUill lC' 0'-'" "' 

Putpose Pt· ~~.·nt l_ ·, man gelli nt ul lntr h'ij:!ht 
dJ"'~"::l"• lllt ·:- p IIT'nr ly m chem c<>J.,. IJe<':l llf.:t· non" 
of the fu ngi,.,tdv- i:; curative. t(l arhi ve cou rul. 
rompli'H' n nd repeated covet'ag~ of fi1liaf!: with 
fungil'idc lt; tH't•ded prior to di:'leasl! prt!s~;;un T hir; 
Jll'act icc i,; t'U'-'tl~ ('<'Cirl(Hnically and t?n vironmullllllv. 
fourthPrmnrt:, i ntr£-'H~inl! e\'ich nc<) illllkat ,.., that 
di~\!O~NI 'Ll d tuhel'~ ur pn~·t·ut ~t-l'd l)iCt't'H p ia) 
.,tf.!llilit:ltnt rt>l< 10 tl1f' 1h !'lr'£<ru natiun of' I? inj('o;lnllt> . 
Non• ( tf 1 he fung l·ul • t n•n t m e lltt-. appenruJ to ht 
t r·.·ct tV• . tn r!'d IICUl~ l uber ml in .storaw· OJ' In le 
bl ight spn.c~d in pr .. -cut seed pit>t·es. 

1998 At·c·ompl i shments: 'lhduxl •tma alnwiride 
~ I lmrzwmtm, T t •lfid,, and Clinc/aaww l'irt>ns h.lw 

hrPn fm•nd capablL• of p:trasttiz ing /' in/i.'slans. 
Among the hypt:rpurasites, I.' utrm•f-,'ir/(•, \\;{ h n 
t mperutu t·e nmtw of,, .. ' 3:} C. seemeJ lo lw nw 
t fer t ive. S tutlit s on the applkation o f' Z' aln tu ·1,, 
.,}owed mi, t clt, .,ult~. L:l sLuuie~ of 7', trorindf'" 
eifieary in c·untau1h.,g P infc~·tan~ U llW ·r l'it·lcl t"un It· 
fl•1n" tu• ,-igtlifil'ant d1ff<·rc·nres •H n ic .11 d ht lwceu 
it r nd tlw contml. ThL f<tilu 1-e mighllw th ~ J'f'~td t ot 
i llll!l'ft 1'<'11<' • of "-<1 prophyt ie haderi:1 wiLh t}H gt•rmi· 
nul iOn of I'll 11d111 of '/. a/ro11lridt• 011 Jl'af !'lU'fW•e::; . 

Impact: l.' atrut•tn deshowt·cl promi~r in ]Wovid-
:ng pi'<I!Pc·tion to pow to tubers uudcr ~t.oragt· and to 
pt e-r.ut ,;etJd piP<: us ln tlwsl:? studies. J. alrm•irirl< 
treatment l'etlu ·ed l h,• in!')d,•n,•e<; of P. infc~lwl \' 
irlt:~t.ttion ~ihJ1 i!i[ m t.v. 

•Jpnifer fl. AklJratll a11d Ji.JUil!f fltt 

Developn1ent of premium-quality 
Alaska seed potatoe 

~-------------------
Situation: G~Jg-ra}lhic i:-;{)lation and ha r:-;h \,,.- n· 

tcrs provide Ahsku an cnvironm~nt relnti\.el.v l'rPt 
o. chseas s a nd pesls. ln Ala~b1. col"'nminot• d snd 
pow t o< s ••rt• tlw p1illlM\· ·ow·ct- of v1r J,;, h.u.;teriul 
ring rot, ;1 nd ln~o bli~hr d111ea.-4~ . 

Purpose: Thl" uhjl'i 11vc::; of this j)fqjet·t a r e tu 
ickn tifv thr ~uti n~e-. uf tl1se 1St' hv cumhtl t rw fi •hi 
diHe;h;l• suJ·vcys . nd lnl> te ::-tlo aud h\ at- 110t ir 1 
producer~ tn tlwit l-ffurtr; to pmduct uremium-
qua.ht y s l:'t d !JO ... toes. 

1998 <\c(•omplishments: In the sutr mN of I:)Hti, 
more hnn 00,000 data poinh were co1lt cl •d frt m 
SLCd lots of 11 fm mr>. Vvt• o~ nd se\•en f,l. m, corn-
pletcl) free ot' t h(• ,jx "irus dir.eascs fLs t d . porntrl 
vints X (PVX), pota to virlls Y (P\ ), pu o viru :> .\ 
(PVA), pot t o v ru,. ~·1 (PV:\1), P<J'<Jto \11 u ' !=; lP\''-:), 
md pot.at 1 lt.>af roll vi i'U,' (PLH\ ). 
Potr~111 pi, nt-; di>lJJl <~ying S\ ·nptum ,.hflnH~t•'ristics 

"f l.t t.t• bhght ili eu .. t• W" n ' foun d on 1wt farmts m 
Pil l mer dw·ing one of I he mutine di.:>ea t' sunt•y unci 

\nl. :ll , Nn. :~ 

plam saul tiling 1'\C'li,;tit•" ''nn<hu t •cl i 1 m ·n AllgtJFt, 
lHHKAt the timet1t tliscowry, tl i d • \\a~ not 
found in am >«:cd lots ongiuatin_ t'!'om .\lnl"ku 
although ::.ome of thC>m Wt•rc plnnte<.l in djaccnt lot:;. 
J.nto hl ight \'\,.'as not lound in D··lt.o, Nettunu. 
Fai!'hank~. 'l'alkcctna, nr auv oth .,. pnrl of I ht• ~t.lte. 

Bact •rial rin~ n.1t (lmH; Wll found u11 'VI·J·ul ccd 
lot~ 'n nnf] fn1•m in Palmer.!\ high pern?lltnge dl'PV!=; 
wa.-.; I'l l"'< found 111 •l:w~e semi lcJI • On th~ form, RHR 
was nl c fm nd r 1 ' "' ry low r11te ut'contaminu t10n 
1 tl two .stol:'d lnb ongmating from Ah"H;ka wh i<'11 wl'·rr· 
lnh t.c~tcfl fn·c of BRR in pr·cviOL yc•o!'.~ . I~ LIH was 
uol ihund in any othor tarms tc. lt•d. 

In anotht>r potato form in l'nlm~1 . ]llaub llispl v 
ing t~"Pical ~~ mptomto> ol' a -:1 t r n~Jlow di. ... f'>l"'~-' \\ u t: 

founcl. Thi::. disease hacl Jte\ ,, been fountl 111 the 
SwtP o Al..t<;k,\ pre,•inu:"h \ster y •llo" ' n !11• 
tt·arumirted LhJ·mq~h eontn minnted ~e d tub• , ... 

Anolh r objPdivu Ol this J.U'njL'('I i~ t 1) .. vnlunt' t h~:: 
Jlt'lfonnn nn· nt'Ala ,ka ~·':'eu JJOtll l<K'.:! ~nw:r: u m ... r 
Taiwan' t!UVirun mt'nl ·al ooncht1oru. ln fiL•hl trinls 
tnnctucted ut four kx·ntions in 'l'niwun, f't"t.XI]XItarol'c: 

tmm AI lska r:onc:lStent ly outpN:filrmed ~etl pot.ntocs 
l:-.uu1e \ ~:trieL\') fHUdU<."t·ci lrx~lly. Ala::>ka St:t~L 1mtatoes 
also nppeared to possess s tr·onl.!t.:r rt:."-L'UUH 'to disca,e~. 

Impact: By incorpomtin~ tl1i. inforrnat'ton i11 their 
tnuJla~t"ruenL many nntnto pmdiiCI'l'S hnvt- heen ulJ] t.> 
to pmch n:e seeJ t.~o lul lt' · fn·<· Jt'vinl::>L'F, hact nrinl 
ri11g rnt .md l.at..- Ld1vht rli"'t'fi"'''~. Thi:-. I' ·o· c· ts 
~pun.,oreu h~· tlu ~tnfc CoL\Ia,ka 8:.> a JHll t 1tt 'le 
Produce Ce1 Lificndnn Pr(lgrnm. 

• Jemfa H. JlcBcutiT, At-,Wilf! ~'hi and Yhung Ha 

Dail·y research at nor·th ' l'n latitudes 
Situation: ThiS i~ tht• !irtst year of n tlu·t"t!·.\'ell r 

multidLSciplme dniry project. 
Purpose: This proj~;;l t is dcsignt·d to document a 

broad rangt: of prod uctlOll IDJJUb th:t( include be;:.t 
matltLJ::t:::rucnt practit'l":. ti1r lund nppl icn1 inn of rlairy 
W3Stt'. production IJf adaJ.Jlt d furfl.J!L! L OU f(•t>cf Cl'O]) 

varietiE•s, altern ltlVl! fc,•dR t'ol' •l tin calf llllll'itiun, 
:.lllllo LJ'illl<'ft•r n•:;ultinf! 1t.•d111olom- tr wu~r~. 

1998 Accompushmenl.s: Tlw ,[ ,ir · wrt. tt: triul~" 
;•rt> hetnl{ cm·ri.·d out nt the l'almer Re~elu·ch Ceut~t 
~HJ fm ,tge . ., tn· 1 ~ nt the P(1int .\tncKcnzio and D· lt.a 
,Junction r eseru·ch silt• ·.Dairy wa:-.lt• trial .. indnrt ·rl 
vori.~hlc· of rate, tune, nnd method ofupplic·ntion of 
manut'(> on both pPr~onninl ancl. annual forrH!cs. 
Compansm • ..; are bt•ing mod·· with rommt ·rr-ia l 
!t!t1.i.izcn; U tHl t'r')P .t(lll·n m~nt.s to detl•r mine 
nutrient release, 3.\'l.lllr btlit.\ , 11nd fnt<: in th1 ;:oil 
nnd application tH':iLikes thol will mt•ct l'rop nc1 d~ 
but 11in'm izt' ehnnce"' of mnrient leadlinl! n.ul 
runuff. The poll·nlial tlf pc•renninl ami :..~mmnl t'ora~-:e 
legume-:; iR h ·in~ evnluau~d und1•r L-ol1fl it 1or ~ wher-t> 
dniry l'nrm~ an• c:urtently JueH1·d m inll·rinr t.ncl 



,.,outhn·ntrnl Alaska. re1:hnology transfer will be 
ini t.iut1'd in thl lnll of 19!:19 

Impact: ::linee projt:d n .. :.sto:u·<:h will be relativ<·ly 
JH'i lirninnr.\'. initial outreach cffurts v. ill locu" on 
pr·o•viou,.: rr 5• on h :n Alaska anti information from 
:-;oltrL·t•...; out -<Hlt f hP st [! tc . 

• Alle!J Jhlc!tt•l!. Ru , (/at luk Clurr!fw f.'ir~i!ht, a11d 
St1'PIIt•n .C.'parmw 

Applied radiotelemetry with 1'eindee1· 
ou the Sewa1•d Peninsula 

Purpose: Luc:H in~ r•einc..iet~r t)llowl'l rur monit(lrinr 
«li spel'·'lal ntli'- tit'~ Ulldut Lhe iulJueJlL•p of Lhc Wu~l 
l In ,\retll' (. ol l'l hou Ht>nl. 

1 HU8 Art·omp Ji!'hmcnts~ Deplo:rmr n t ',f rntlio 
('.llll:u·" w:.t:s t•unl lntlt>tl wil h th,. ~~w· nl P(:llln»trlu 
1~i..Juleer. L.twat ic.ms p tO\ ided l wo pdnun l'unctionb. 
f'1r~t. ~ ·nsonu) p11trerr s (If mov~ment comii.t.led ro 
b·~ m\mit.otL'd (·s' ahhl"hing a gn•akr prohah1lity of 
fiutling re1ulet'r' wilhuul telt:melry in the fuau·<'. 
St·cond, locating reind~er ptO\ iued iufm·rnalil)n on 
hnhit.at ~dection a nd the> opportunity tu samplE: 
r~n·lf.n·~d r,•indt>~'t fur:rg1~ for nn ongoing rnngt: 
u l ilizalinu jJtojecL 

Impnct: Thil': in lorTnatiun Hlluw~ t'ur direct man-
; r~t~ment, ,f lhP rt:ind,•t••· 11nd dev~loping ~t.rnl~>gi••:­

for m:tnt.~emenl of range llii:!, 
• ibdd, Vid o/s 

Reindeer feeding nials 
Purpo e: Th~.: re are com;eTn~> a bout the l'fhdcncy, 

in regard~ to €' ·onomics nnd growth ra l<' of diel.fl 
tormulated with ·'h igh" level3 nf foragC' whict rein-
deer cannot l'ornplctlly consume. 

1998 Ac<·umpli~hml•nts: From Dc,••mher 1 9!.J7 to 
Ap1 Ll 199H 20 fe malt! calw~ were individually 
pennP(l for two t r•i '11:< tnmparin~ tlw una ke between 
\'n rving pl'l't!l' l t lg••s of bromt. hay R n1l fllfn lf. 1 n:-; 
fo t'Ill ul a ted in t1LJr basf' diPl {14"'" <-rude~ prutl' ill -
mlleJ bar!~~ wiLb :-iuyb~an nwal and heal puJ p). 
Vnryml-{ lev(:lh, nf Ptl hor forage• L~"'T)e d.ld not ln!'luo..;nc·e 
Jry matt t•t· mtnke (D!o.'ll) ~ignifiulllt ly. Thi ~ mtl i<·:1t~" 

lbat up to :~o~ •. foragl:! (tbe highe,;t levL•l used in both 
diets) could bo usPd in formulatin~ reindeer diets 
I IOW!"Ver·. bj volume. w e obserw•d p ropor•tionalt• 
nmouub of' <:ow·:;e forage hlateti.al with the refu ~ed 
f->ed. Thig ill consis te nt with the kno~n pattnm of 
prr"fett•ncl' for hny, t•tth <~r long stem or rhoppud . 

1-'rom \tla) t.rrnugh .l u i~ differen1 eoncentrntious uf 
C'illcium were incorpnrnted inw diel.; (with four 
j,!l'oups l'tllw r rhan incl ividually) to monir or L•ffect t1n 
nntlt'r gmwtn. Then• was l'H1 :-.tgniCi,·anL diff'(•rom·e m 
we1r;UlL or ~o~cormg me<{su.remtc'nt uf an lkrs atuon~ the 
gnnrps. l"rom .h1ly t.o Od.ober th~:' four groups W\ '1'€' 

rdaiw.JJ lu evuluate lhe diet fmmult1l1 . .'tl WJL!t Lwu 

clifter•mt protein ~ource-. auJ LWtl tt~\ t>ll'! uf crude 
prott•in (CP) for c1:1ch lfi,..h ffil'f I and •oyhunn meal, 
each \\ 1th 14"i, and 1 S",, C'P). c\lthm .. gh ·he ohsl~rved 
Wtligh t ~was great~~r wiLh hoth 11% ..:.oun:cs., 
there was no signiL.eant diJt'ereHce l>etw~e11 thf! 
grnup>i. VFrriance in U\11 and weight gain n1ay have 
betm wnfounded with t.mH~ ll't'H"on), ln•ing J>C nm·d 
v~rsu.s ~rroup feeding (~reate•· Di\ll v !lt'i<..ner aml 
Wf'ight gnin in group ,:.ihull ions), 11h'i'fi" hefur1 and 
aftt-•r HJ:l'i\' aJ ::1 1 the filrm. :rnd smnll!iamplt• ' in• . 
Currently. the l·V3a [i,b uwuJ JieL ~ lO" f, fur:tgf"} j, 
n!'ie •l in Jie11 of the (lriginul lm:>e rliat tronl:il:3 ting r·f 
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'·,. for-al'tel foJ mumtt-nnn('L~ . 

hnpact; 'l'he conuuun wi11LI?r plateau in gmwl h 
rah::. and Romctimcs WP1ght lo~s is observed rPgo.rd-
lcss of a con!'isteot. no ih supply of 1:1 balanced di~t. 

• Todd .1\"idw/,o; 

Production and barve~1 of quality 
forage at northern latitlJdcs ------

Situation: ProduC'tion of forat:re for hay or silage 
in the Ruhan:tic is d iftir:uh hoth in estuhJishnwnt 
and harvest. Grow'ing seusortli an• ~hw:t :md t~oo1 at'ld 
harvest periods gcncrnlly lund to be wet. 

Purpu.Fie: Wt•nt·e inwstig-{'lling o m ngt> ofpnrc: t i!'el" 
including lilln~~ requi.remt:ntt> ](II' e&tabhtlluueJlt, 
harvot>t timinr,, dr ying ngcnt8, unci appJ"O j1rilltP 
sampling proeNhrres fur (fU:Jlity ~malvflt'R. 

1998Accomplishmeot.s: l u 1998, s uftlc.:J.t!ll l 
rnoisil' t'C was t~vailable enl'l:v in the seabon however, 
rold sml l empc~rahw•:.: hm1h·d growth <md drying 
r.onditmn :-> wen• unfuvor:thh· for opti nun· :;il'ld and 
qna lity. Amon~ the uh.-<u ,·at ionb :uadc wn~ o positive 
L't!Sponse of :3Unuullegumes l<J rt'SlUUa l nill'llgt'O 

Ti mothy did bl:'st "'ht>n planlc·d with Lar.a vt.'lch as a 
companion crop producin~ 2. 2 tons/acre. compared 
to 0 9 tomJ acrc with fomv1 r1 pi! os H comp:m1 on 
crop . OveruB 1n 199H limr,Lh\ did nut perform a.s 
w&il a >< hromeg~·as~ and neLl ennnrygra.q~ a lthough 
c;om8 Norwegian va.rid w :,; ~hmwcl promi ~( . 1\'o-t ill 
duwl'~ , pa r-Lit·uhl rh n·lll'luver, \ iL•ld!!J :1!:' lugh ag 4, 8 
Lon!l/acre. ln HJ99 r-1. (;ump:mjan-croppiug- system 
Utiing high-yielding reN.i r~unarywo~:os und rl'd doveT 
wi11 be te!Oitt'd 

Impact; Anticipated t>U~Cet>!> nt' tills s.~rstem L.:O'llld 
almost double the hay/silagt• :om•lds dairy tarmt>rs 
currently get f'H Point \bt K<•ni'.J~ and sil{uifirantly 
reduce oir-farm feed LOSts. 

• Afidzacl Panciera, Rm Uaulalo, and Bl'lll 7fllman 

Wet soils monitoring and hydric soils 
study in Alaska 

Situation: Rast•lim• dnt11 in J\laskn 1s necdl•d to 
asse~.<s the imtJact of (:!lol)a!Jregional climate chances 
on soil proper lic·s :md to e~tabJi~h n-- l<tl ionshipll' 
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bel ween soil mu1 phulo~ital pt·uperties aml hyd.ric 
;;oiln t!riLeria !oi' wet laud d~ifit'tl t ion/delint!al ion. 

Purpose: vV{· nl'. monitoring );Oilf; anrOfi<; Alaskfl 
tn e.,;tahlisb baseJine llaL'l. ResNtrrh tln LH indic;J Lt'd 
Lhl:LL both micJ•obi:jl aml plant u.ctiVJL) rlt'I:'Ur at 
1 emperanu·e.:; at or lleluw freezing. IL baJ; b€>en tl1e 
convl"ntional hehL f that hiolowral actn'lty epe.;:;ed ur 
5QC, thus ,::;u(' wa~ runsJdf•rPd fl~ the ''biolngiral ~cro" 
in AJaska and other re.nons with soil temperntu!'e~ 
colde r than ClJ.'lC, the biolu.m.cal zero 113 set at U"C . 

199!-! Accompli!olhments: ~ml temper111 tJT't- and 
mu!SLUl'tl pl'ubes wel"L set UJ.l lu mouilm the active 
layer dynamics within two m •tel'~'<. Permafr·oft 
t~ruppraturr;>c. WL'l"l' nlE:o mQlU ltJrr1l in thr• iiPcp 
horPhule~ (6() w 8C1 m) a l Lhr• North 8l1ope ;md 11wnkt-~ 
Hange ~ite:, . Otlt- of Lh~ [tnding~ is that tbe petmu-

~4 frost tahle fiuctua tes from year to year i.n r0spon::oe 
tn <i mbi ~nt tt.•rnprm\lure 11nd the deplh am] thet·mal 
Jll'Opertil::'s of :;uow. 'fhj,s prl::'seuts pmhlenu; lOJ' the 
newly-adopted Gelisol order in ~ad Taxonomy (for 
sods ali(lcted hy permafrost) if the permafrost. t<tblc 
nlldll a les in und out. of' tht' t'ClnLrol .!',l"('tion. Even 
under perenn1allv fr<m~n ..:undiliuus. soil Lempem-
turets in the- npper p&rmafr ost fluf'tuntB mon than 
fiv1· tlq~r(.!Pii from yf"ar to yt•nr. 'l'nl'l'L" i~; ~·nnl'id1·r~1blf' 

1m frozt'n vv·a ll:'1· i'v en when tht! 1-luil l t:!mpeJ'alultJ 
Uro}.l~ wel l h~:"luw freezmg puim. 'l'his unfrozen wEller 
IS l1clievod tn supporl miu·obinl ndiVllie~ in tlw 
perm~tfrost. Nlnnituring data from Douglu s 1£land 
Llldicated t.hut there nre two aqL.llfers thnt co!ltrollhe 
hydrololricnl cycles in soils alnng t.hc hill slopes: a 
surfact w~tcr table and a confined wotr·r tahle. 

Impact: Bas:,ed on chua eollected in ru·ctic nnd 
subarctic Alnska. thu national hyflrif" soil!'i d1~finition 
was rL'Vl$! eJ rt•ga rding }Jermafwsl afTec[ed soils . 

Tb.i:> proj('('L i:: <:.upported through tht- Globa l 
Clw1ge Initiative profiTam nf the URDA-NRCR 
National Sou 811rvey Ccntl'l' (NRSC) Hnd i;S in 
r"OOJH,n tticm w1th USDA-NllCS '\.lHsk u SLaL~ Offic~, 
Geopbysi<:a l l nstitute of Lhe Unive.rsily ut Aluska 
Fairbanks, USDA J:torest Service R(~g10n 10, and the 
Forest Smcncc Lv hor a tnry in ·Juneau . 

• Clzien -L{J Ping 

Winter carbon flux jn arctic tundra 
Purpose: We ru:e ch.aracterizin~ the soils uf the 

winter ea rbon flux 5t\ldy site., and r(•latmg the wi nt.ror 
CO .. fl ux to !inil ol'ganic rnat.Ler (SOlVn eompusili.o11. 

1998 Accomplishments: . totnl of IRO >:nil profile 
~i'!mpl es from study siL("S at- ll:LJ' t'uW (T•'Iux toweJ· 
4ile ), ALt1a sah (Fl u.x tower rutt.l Wttlkru- ,·e~Btatioo 

plo1 ::Jite:-J) antl 'l'uolik tlux site (nea r '1\,olik L'L'EH) 
>Vl're colloct-c•clm the summer and fn ll of 1998. All 
.sa mplc"'S wcr..- <1 na.ly;,o;ecl for walcr l:Ontent, bulk 
density, (.'Oarse frGglll ellLF:, organic ruahe1'., Cflrbon, 
nitrogen, ~ ncl eHrbon ,;t o rage pnrnm~:tt!rs . Duta >>'a;; 

trnm::J\•nr•d tn thl' NJSDC data hank W1•rk em 
L:ampll'te }!hysical ami dH!mical analyses [ur ull 
sampleb ib eurrl:'ntly in prugr!:!>l.o. 

PrPlimmary dllta indH lltes there are signifil.'anl 
cliffemnn~s in SO!v1 qmmt1ty nnd r1ualirv at. tht 
BnrrtJW nncl I h1~ A If[ a sa k Flux -;itr~~. Qu<Jntity C)t' 
carbon ~tm·ed a t Lhe Atqal:lak stu~ was ge11emlly 
hiqh~:~r than found at l he Harrow sit I:'. f'arbon stor.ks 
(1 o GO em) fol'" I hf'Atqasak sih~ ranged from 1 T lo ..Jt! 
kgCm ' depending on Lhe pos1Lio11 on tl1e i'mst 
polygons . Tlw 60 em C-:=.tncks flf the Barrmv tower 
s ite are mon• umform u.nd ave1'Hgcd 27 lq~('m . 
Qualit)' analys~ oi' Pxhaclal>le SUJ\1 rl!waled that 
the ,;1 ocks of aclwo frnctinn SO!\oJ foT thr !'Oi1r< of ttu~ 
two lcwution" tnirrnred I h~ tol :11 C ·=tm·h. ¥ith .t~'· .. 
more '1t•Ljve hvtL·uphilie [rm~Liml5 in Alqa:;ak dOil~ 
tba.n in Barruw :::oil.:: 'Llw lower active layer :;tock.t' of 
i.nt.{)Tl'St fnr Wll1t1·r t1ux llC'th'lty Wf're alr.1o hlgh(•J' j"r,r 
Alqaf'ilk c.;ompart:td t.u lla!Tuw t2tl"v hlgher) . 

Low temperature incubatiOn tnalR nrc currently 
underway usinp: soils collectl:d from the A'l'LAS 
~t-udy sites or Rru·row u nd Allp>'FI k alum~ wil.h a soil 
uf lhe Toulik (soil and wiuter flLL"< monitoring. n.nd 
LTM) sit£>, a11Lullecb•rl dunn11 the Hl8~ iwld f:Cfl-

"-011. The incuhatinn-re-.pi ml ion I riall"! IJ'I~ dt'+iignt'd Lu 
1111r'~l-.ligu Lt' ~uiLq !:row ili~ lowet• aLliHl la;ver uf rh~ 
soil profile t 18-55 Lm) wh~re thB C<lld-Hm~ou comli-
tions m·eo runst favorahl• for r l'bpirnlnl") ·tr.tivit~·. 

'fre1ttmenLt> are Lernperatw:e (5, 0 -5 and -W '{..'), 
mo.istlu·e ron~n t (field mmst, and 125~·o field moist) 
nnd dissolved organic cnrbon (DOC) ac1~t'rl (at 125 '., 
field m01~t level$). He~m I Ls 1rom t h!! first Lwo weeks 
of munilol'ing CO, respu·ation activit\ indicate a 
consil'>tent clcpreh.;,ion in Rrt1vity w iLh Lempe•·aLtll'e. 
anJ. a strong interaction between soils ami responsP 
oJ respi1·ation t.u moisture and J >0(' addition A. 
Resptration lB d1•tedt>fl nt n 11 kmperrit.UI H' for all 
soil s ~i)thuugh 1'11t.~;l'l HJ'E' dE•p•·essd with IB.lliug 
l!:'rn pe1•ntur~. Ptl;'li.mimll") ds.t::t intlicml::!l:i thm DOG 
hu.s positive effect. on soil resp]ration at thn -..'1° nnd -
2''C to!:!mpcratllrf's. 

Th1 s stud v w a~ f uutled by the N & tim1 a1 ~c1 ence 
Foundation Arctic .System Dcienc{' program . 

• Chit!n-Lu Pinf! and C7ary ;i{Jrhcu>/srw 

Characterization and bioavailahility of 
soil organic matte1· in tundra soils. 

Situation: With glohC1l worming. the ttmdrR .!H'lils 
mny havl~ ; J greater pott>ntinl L(, (."(JnttiLutl:l to green-
house-gas emisstons and could ber·omo the net s~wrce 
of greenhouse g-ases . 

Purpose; Tbe quality ond quan1ity of soiJ organic 
curhon tSOl') und the•r 1·elutionships Lo gas f1LLxes in 
th t• aretic: ecosy01tem i.s b~ing assessed. 

1998 Accomplishment.s: Carlwn ;:;tort- WRS 

cal1•ul at~d fm m ciu·bml !C') eontenls aru.l bulk density 



col l'a1·h cc1il hul"izo11. Tlw ctualitv of ~oil nrgani<. 
matter (80\T) wns ass~::ssr-lt h" SOC frm·wmn tion 
at·cording to the. laudem Xr\D resin techniqu~"' nftt-r 
exl!•ac·t ion'"' alkalin<: goJut iun . \ arhon nton · wt..n.: 
tound to rttn~e l"mm lG to !-H kg('!m· \\llh ~~~·c~1·ugc 
\ nlucs of 6-:! l1.gC'/m cu1 the t'OI\(';t 1l plain and 4•1 kgrt 
m in arctic routhilb~. The (' !iillln~i'i \\'( f l. l.Vt•niy 
divided b(•l\H~·n t.lw ~:~ctiw·lnyL·J Hnd upp,•t· (li'l' ffiA -
frn~t. ~'\tort:: WO!H~ more th~n d(,uble thn~e jHeviuu:ol:-
r' pnrt.<'d lor ar ::'it: :mi [..; , Th · · lknli boluhility or' ::i0:\1 
wns g 'nuraUy le "'lhun ~LI0n in t lw orgnmc· and 3M., 
in lhl~ mm{·ml hnnzmb wruc.:b ii' lmllcativc of thf! 
relativelv low clt'grcc of decompositicm or :.-;QC. Thu 
dominant lrnction oft h~ soluhle HOC wa::. huruit: 
acids 1 HAl. tolluwed !Jv fuh u· tll'ich:; I fi'A), h' <ho!Jhilit 
n~utra 1.- ~HPOJ. low molecul:!l'·weight ra tel~ ( L\V.-'1.) 
:md h :_. clt-ophuhn nt!llll'HL:. (ilL'\). Hl:'mit·t~l1ulo~e 
tluminntd the i 1sol Jh1e SOC 

11inavailuhilir ol d.fferenl :=::oc f1· tct1 •n wa~ 
a ... -.sessed b' ri'"JIIWIJt>n whit ll o.;lJowt"d tht' onlt'l tlf; 
HlN > HPO > LJvlA > PA > H \ . l-.:vnJuat~on..-; 1f 
d•,sohed organir: C in r-;pring-thaw soil Iunoii 
" h'>'"'''-'d 11 sumlar h>cnd. lu the e-xtnu·tublt• organic 
fmctions from n n orgonic smh on tb~.\.t·ctjc: Coasta l 
Plain . the neutral.:; (L\-t'N, lll N nntl HON) wL>rc the 
most biorencti\oe fractioni:i which repn•:-;tmt ~G" (• vf' 
the tnt al PXI rud al.l~ C. However, tlwy nc•~~~unt {fJr 
77'!u of the C() t•vol u t llln of tlW total (!Xll'allalJ]e 
frarhon, wht-~t~fu;, hum ir: nnd ful\'it: ncul.-; art- the 
mt~st AtnhlP frartimu; 'lhey ac.:counl fo t• f}4",. of the 
l 1ta.l ext ructab 1 ( ' but contributed";''} of Lbt• CO 
u;olution ol' th f• low! t:Jd nt<:t:d1le fraetion. LMA i::i lll 
hrtwcen Wllh lJ'"rQ ultltt> luted extroc·tab}e '•md 10°<> 
o1 tlw ( 0 ... Hence. in t he ex1radablt! fructiou , 
m•utrats ru-1:! the mo;;l imporlunt ,·on1r1hutors to the 
c·ha ngable pool l'his agrees with the !'ll'eviom; 
pusLululion hat::NI nn chmnical compot;ition. 

This s tlllly wa.-; funded h>· tiw Natjonal SciPJlt'e 
Foundntion Arctic Sy-.tem &icuw program. 

• Cltien-Lu Prn.f!. Gm:v t1-fldmt•lson t:.llld .. Yiao_wm Dai 

Sta·eam water quality and pt·imary 
prod uctivity in Rock Creek watershed 

Purpose: We are relating soli biugeorhumicnl 
equilibr ium to ~:mil hydrolog~ and soil wulL'r chemi-
cal com position and in 111m, relating lh~ snearu 
wat~r 4ualily t.o tJL'imury pt•otlurtivih. 

1998 AccomJll i-Junent.s: '-'oil s;li.Unll ion ' !"d 
n•Llueeui'Clfllhti(•n~:> werf' eonfurned .llllH! rl! ma-
fm:;t, ]l.'l t>rtdow, amJ \Villow :-.lh~"· i ndicHlln~ l h~ 
pre-=c.n<.:c of hydric ,;ul.lti. T he dominantt> of hydrn-
p luLc VPgt<f :1 tion chso:tfie · t he::;~ ripunan un.ib as 
wetlauds. Hvu t·ic >:OJl,; art' the h1ghl'bf pw ctuc.:ers of 
llOC and nutr H'lltb wtthiu llle waLPr~hud Sc•ils of 
t h.e Nl~udow ancl 1-'t•rmofror;t l"ites contribute h igher 
amou nt.F of soil water chemical constitur~nt,.: to the 

strca m water than LhoSt! ell' t lw Alder AJH.l Willov, 
site~. I Tiglwr inp11t r: ttL's t!l DOC {P~~·mqf,IJ:--t :.It e) 
ond nit1·nte (!I.Jeatl<Jw Slte) f •l Htn am walt•r from t.1w 
soil W<Ht·r l'l·sult<J ti'1JJU :<oil conclit ion" thnt fo.:ter 
inc>J'I'B.S(!d J·att' 11f biogeochemical r<' ll' l JOn>' . D~.:spite 
t.hl' lnw pmportion t~f ~01 1 W£1 tPr 1 tJnt.rihutiUJ. · it) t hl• 
t-.1 r~:tm wntet· cheruislr), t~lllJinral vari;• tinn~ in 
sln~tuu \\'Hlt<r ~h,~mi,.. t lj al-(l"t'~ \\ith temp<.mli vn,;a­
tiun ·in t;oil \oVUler chemistry. -,c c gge~tinR il cuJutet'· 
ti<m bt.<twt·tm th~:! t\-\v, Htmewr, t hese temporal 
va riations m :;;oi l and ~tream watel' t·hcmi8tlT do uot 
coll'elatt• m n s ignificant mannet·. I ikel ~t' d tll• ttl t hr 
b<.:ale of thE t-.oil w1ltt•r f'Umplinl! .,ite~ in relaliun U• 
the .tn•a lif lhe c.:nt:.re Rod Crt•t•k watf'rl'lhP<I. Low 
pt·riph vl.on hwm::l.!>::- lt·vols ami lmv Ul\'cr-i l y and 
Llen:;il\ \•,tlut~,; fot• :;econdat ' JUOducii\•ity inrhn1t0 
rhat t he Rock Cn·ek ,.,~~tem i- limitt'd t. -<umt> f~•t;Lor. 15 
'fhc unddectable pbw .• phortb It vt•l$ · n ~h., r'ltri.:'Ulll 

watt!r r·url'lllatc.,; wt il \\ ith tlw lim.iLing 11uh cnt 
findin~b in lhis stud) nrlicuting thm pho:,phorus is 
the limitmg nutrient tu lll!u:Hic prodw· io,nty. 

lmpud: Corn·lntiCln::. among- both cbemic:tl f\nd 
physical meat;urt•s of Fi t ream • •f'<llogical va.r.iaLle::; 
;.;how that ph~ :-.ica l fiH:tor:> such fl!' nrgnnic mattl!r 
relent ion, o;tn •am d isr-hnrge. a nd ch:uutel mll l'plHil· 
ogy arc mm·t: sil!nific.:ant in cting to lim1t the :::ec· 
omhuy JH'Ullucti\ iiy of Rod• Crt•ck. 

Thit-. proje(•t h-. funri~; Ll ll~ t.lte U~ Dl G ·nlngit~al 
Sun:(" Natinnnl Binl•lgirnl R~o:;oan•h :U.lli i:,, 111 

r·ooperation whll I h~ Denali Nnlirnml Pa.rJ.. ~&nd 
Pruservc <.ntl t1.1e USDA-1\'llCS 1\ln lm St~tC' officu. 

• (.'hwn·l{l Pmg . .d4:.mndcr JJ!ilner. OIHl L,:,·a Popm•t'cs 

r ounded 1111 eilh£1' once (Jt twir.(• :t yt·~Jr for an liPr 
h.a I "Vest, vacci nu l ion~ ere. 'l'he Heindee1' Restarda 
Progrnm (RRP) p~l'il(Jmwl attend hHn«lling~ .mu 
n!t·ord rlnlfl for hcrrt m•uuturiug and n va t•idv of 
pl'ugt•am projtt·t~. Dntn for snme h >rd~ e.:dt:'ml,.. back 
to H~H 1 pruvitliJH,( ;J \ B)llnhlt• 1·mg·tl·rm datnha!>e. 
During h nnclli.ng:;, temdeu- ::ll'i-' pr•ot:t:',.,s~cl indh·ldll· 
rilly. nntl RR P p<•rsonnl•l r<'ror d the f!'ar·t~l~ numbt-r, 
va!'l'lnutions ... ny lrt'atnwnts ndminist(•re• , an~ 
11hnormnlitleci. reprutlLII'Li\'t! stnlu~, antler we-ight, 
nnd wh1:n poss1hlt' hody wmght. 

Pw:pose: C<lll t:ct ing hif:!h·quahty data il'i neci!S· 
::.ar~· tor reseat'ch projL'Cts a!l wdJ n:; to give hmder~ 
uecunrt' information. HuWl~VN'. se\-'t'r!~ lim~! t:on-
s.traint " nml :tdvCrtil.i w.-•utlwr make flata t·nlll'C'tinn 
<lifi.'icull. l 'l't>s fur I h l:; in format ion hnve inclulleLl 
mnn it ormg eh.a 1ge.il i11 hudyw"ight, anlhlt• weighl, 
dt•mo!,'I'ttph ics, rtnd repl'uduct.i vt• ra I t·:o, :1" w••ll <1::3 
eblimiJ Ltng r;urviv~ 1 nta:;. lhi~ •~ts~inl{ t..he tl.Ht'l'f nf 
vnriotH tn mmeuts . .... nd modoling gmwth rate!l . 

1998 Accomplishments: WL• tested the u:>t' oi' 

Full IW!'I 
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laptop computer;; to impro e th~ quolity and quan-
tity of data collected, nnd to makv tht• data inr:-tnnt 'y 
DV8ilnhlc to henler::i for makil1~ manngl.."man1 dl•ci 
~iuns dming handlings. During t.hr· 1 Hm:~ wiut.t.r 
handlin~s we cnt PrCd ~he dnta tiu·ectly mto a laptop 
computH wjth a ('U~:Jlomized L,)tus Approach duto 
base progl'am . 

Impact: Two herders wcr!" givt:n <~opies of their 
he.r d record s a nd t'o llght to Us(• lhe. compmcr tJrn· 
g:ram . 'l'h~ compu t.e r ent n worked well l V('P und·~r 

<ldvc rsP wea ther t:ondition<>. IlcTder ;:; wt•r<! able to get 
mform::Jtion on individuals wh1lt· animal, wel'e !otill 
m lhe <'hute allo\vmg thl•m to rlN:idt~ which anmmb 
to harvest and caf\t rri l~ . 

• Alex Pridwrd and Crt'!{ F'inb·lad 

Mode1ing pl oduction and income of 
reindeer herds -------------------------

Situation: F'r I ' rnoge rei..udet'r in we.,t rn \lHska 
arc manag<~u For both antlf~r ro ncl meat lll'Qd UL Lion 
Oph mum ma11agemPnt should maxunize tlw income 
g< nerated from both mf':Jl and antler p1 odlwtmn 
v. hile managing the herd at level ~ bcl(lW I he ca.rrying 
cap;H:it ~ of lhe range. 

Purpose; 1\il eu t hn rv<'l>Sl preclude,; future anll<'r 
production, th ert'fo.re harves t <lt>ciHiom; !-ihould rd1Pct 
antler and bod) gnm th rates , eurrC"nt xntler• and 
mt:a i p1·iceK. muura.l511fvival n il e><. and population 
tl~mographic...,. 

1998 Accompl b.hments: \Ve crt-atttd <~ ll!>it•r-

fnc ndly computer mot.ld t o g.-nf'l'; l tl• esli..tnate.;; of 
p roduc·LiOJl and gross incom~ under cW'feren1 horv~>$.l 
ll!vels a n d mnrket condition~. input vn nablcs ill-
elude s<-'x speeiJic and a ge-spenfic survival rlltc ~ . 
harvest levels, antler we1~hts. body wc1ghts .md 
recapt ure mtt~s. as well as reproductive rate:; ander 
price a nd meat price. 

We u:oed C'stima tei' of par~etet's haRcd on eut•renl 
t·e~earch t~> motlel pupulation growth . Mark-Hecnp-
l1Jn' ana ly~>i s wn" user! to e,;timuLe stuTiva l rates. 
·nw model was ea l ibrated UHinc reind(·f'r hl•rd 
record:> fro m l~)b 1- ] 997. Outptll mch tde-1 ch.tt11_ges ir 
herrl size a wl composition. mea t production , ,'\ntlc:r 
pmduction, and pr<'dittt•d income over ·1 th1rty-year 
period. T rus allr>wF' u :w1·s to se-e t he I(Jng lerru ~~u·e ct;; 

of manage mon t deci.s10n~:o on t he p opulunon and 
incom <' levd s . lt also allow:-. various managcmen1 
plan s to be evalunt.t:d :111d compared. 

lmpR<"t: Part~ of this model wnrr· usml lo develop 
and r<!view u businesc: plan for u poleutin.l remdePr 
ht>rder in lnuvik . Yukon Tenituries. l'lw modt:l 
clearly dcmonst t"<tles tlw importan<"e of adult femull' 
:em rvival on herd ::. ize and incomt> l i'Vt>l~. In ord1-r to 
maximize h••rd ~rowth, herdeL's t<howd mnx1mizc: 
arlult fl•male s urvi\ ol 

•Alex Prichard and Grt-g Pin..;tad 

Vnl ~l . Nv. 2 

Life history consequences of eady 
reproduction in Alaska reindeer 

Situation: l'lw 1...\ewtlrn P ... nimml ' < unlah~:, 
exc~llenl. I'Pindc(ll' fornge lemling to lH.avy bil·tb 
weights and rnpul summt·r weight gail1 in c;l)YC;:,. 
Thc~c unufluall.' large ll'mall~·akcE fn~qut,nUy 
hn~t·d their Lrst fall and l!iw hirth ns .veu.rling::; r 12 
uwnth.s). In othPr rcimh~er herd"' this early repro-
duction hat> led tu negative effects Ruch ns d<•<:n•a:wd 
futurt wei~hL J!ain anc.l roproduct .iun. 

Pw·pose: Dw:ing l9~l~ Wl' used th£• Reind~..:Pr 
Program long-trrm tia.t<lba,;o> to f! _in \ n1uahle insight 
into t ht· l1f~' hi!' tory ~;o::-.ts ot ~<.:pn.,rluc:IIOn in [emaiL' 
rt•i ndeer and h.J •xplon: tht• roll• of 11utrition on 
populo twn nynumir_..; , 

1998 Ac~cnmplism.ent : \\'e unnlp:ec1 rt::ind1•er daLU 
rolled.c:d em tlte Seward 1' •ninsuln ht•twt~en 19R7 and 
19!J7 to determine what effl"f'l ealvi.ug n~ yearling-.:; 
had on future Wl'i~hL ~a.in. t't'pr ndU!!hVc rntc•F:, u.ud 
survival. Reindeer were roundt~d 11p duritlt: ,Jum: anrl 
ea.rh J ulv. I ndiv · duultlar tag numbers were n.•<·orcled, 
fema)r;- \V~re vi~ual1v hnper.ted for t lw pi·f',.enct> ui <1 

d iitlt·nt.led ulitlet• and ."om . ammal.; w~>re weighed. 
Ft'ntalt!S with tli"hmdt'd udLit:r.s a:.:. ew-lin~!'\ hnd 
suhtletjuen1 rt"''ciDlta·~ r:;lle.'l. flurvi,·nl rat •..: , wl:'ight 
gam, nnd rmure l't'produr:thn .. • ~un'eRS ~·om PRJ"llll]P !P 
> (U I)) Lo femah•-. thnt clid nut hu Vk! Willencfr·d uddr-rs 
as yearJingt.. Fcmnle::-; apparl'ntly hnd ld ·qu·IIt' 
nutntion to me-et the 11~h custt> of wow • h and rcpl'•l-
du('t iOn with no negat' \'(' long-term eff••ct s. 

Impact 'l hesc findmg-s ug~est that the ht!Mfioa.l 
effects nf incn'ilst'd t:alt weiqht ~om in outweigh potential 
ncf!ntive ciTed;; (lf early rr.produl'lioa in the:.e 
t•eiudeC'r. l'lu ::; mrly be due to h11:~h-qunlitr ran~(' 
lt>ncling to lwuvv calvc.'l and the ahilitv of female~ to 
mnintaiu body re.,crvt :-. dut•in~ ladnlion. Culf 
Wt-ights and f' '111Ult~ rt'pmductive ratt•s slwuld bt.• 
ruomtm·ed ltl dell:'ct fuiUJ'.:ll"hnnge~ in range quality. 

•Ait•.1· Prichard and OntifT Fiffs/ad 

Factors affecting velvet antler weight 
Situation: Rt-mdeL'r IU"l! nn jmpoThmt hve,..wek 

:.pecie!' in we~t(>m Alaska. Antlt>r sales generated 
o pprm .. i mately 561-thous~ nc.l dollars .or lo<'ol <:cono-
nues in 1996. 

PurpOs{': Knuv.leu~P of hO'-\ dut t•. Hex. reproduc-
ti ve ;;tr tu:~ . and bod) \\ Pight int.•~ral.t to dP.tcrmin(• 
untler weif!ht. crm br. utilized in fJI'uer tn tinw ruuud· 
ups rnd d{'\llf't' manugemeut "t;ro! t•gt""' t<J maximize 
ant ll!r prod·wt ion. R~indf::'er on the St'WU rd P~nin­
sula El.l'e frl.!l!·nmging 1 hroughmil the yeru·. Anill1al;: 
are rounded up from lott• Mny to t>arl~ .July anrl 
antlers ar(' harvested. 

1 998 AccomplishmentR: Durmg I $H}~ we u~ed 
data enllectN.I from 1987 l.o 1997 to riot1•rminc how 



auLlc1· weights of lllllle and fl.!tnRlt' t•eintl•.•cr \ uied 
with age, yt·ar, rPprO\luctivt• .-tptns , .J ull;tn d, tl'. nntJ 
body wt~i~ht. .M k antlr t' \1/t~ight..-: mcl"t1 ll>llo'd tlh ag~· 
up to agu ffvL . 8.I...!..l wert•lowN m '>Ll'•'l'=- thnn in h1JJ._ 
Th~r~ \Ht . ..: 11 . .:;igmf], ftHL J:>U.,. i I ivl' n•ln t mn,hip tw-
twe~n hudy w10ig-ht ·1n<l antlL'l' Wl·ight in holh sexf's . 
L;wl nt mg f~:-mfll~,.; h·hllowPr nntlL·l· weights T h811 
non lnc.:lnti.ng funale~. hul tin:- efl~ct is b~,;tlor 
~xplumt·cl hy d1fferem·e!; in body weight. Female 
autl~r weight~ increased wjtb ug • unti l at l~a~t :tgc 
nine. Antler weigh1 of yelll'lings was <• h~tt' •r pt l'UiC· 
tor ot two-y~a.r-ulJ antler WL•ight tha.u wato. )t~admg 
boJ y Wt'tf{hL 

J mpact: V•h• tlt•tt•rmined llHll Ucl1 lh·rs :-hou.lt.l ht:! 
hr1 rvt•~"~tcd u.~ lat t• in the ~<ummer as po.,. . ..;ihlt• '''Jtll«~ul 
compromising antler qua..lil). We 11,;ed el->timawd 
nntler weight' in a modt-'l ut :llmunl income and he1·d 
Slz~" undt-t· dilTt.•.n.'nt hdtvest. ::.t'ennr m:. 

•A /1• · Prirhard a11a' Ort'!J finstod 

Fstablishing no-till forage 
Situation: Nu-till planting technique:. have lw~..:n 

developed tor ba rley in Aio<=kn. Advamaf!t~:- or no i!ll 
fora~e pla nli 'lg include erosi m t'Lmh·ol :tnd c<Hl.S(!J VH -

tion of ~:>oil lllui--tur"; hnW('VLl 1w s.y:.t~m. It<" t·vnlua-
titlll M no-till fo.ng<• est nlths lr•:tli'ni ha .. ht'Pll 
cunducwll in I hi"' Lll\rirotl.tuf!ll t. 

Purpose: 'l'hio.: pmj1x:l identifif..'S lo\\·i.npu1 m ,th-
11dJ..; Lr> impn •ve l lit' f'l1i4:oH'.Y ofpt>t'•'lntinlund :Jhnu:-~1 
forngu Pslahh,.} mcnl thuti n.·ducing tinmwinl risk, 
: ncl minimizl.ll!J 1:1011 L'l'O!'lion fll!U nclu redul·tinns 
~1sson:1t-cd witb ustabli:dtml'lll . 
199~ Acl:ornplishmentH: Two 1 est sites each \\ert' 

r." tahli:.ht'd on htrmcd f'il•ld.s in int~ri!)l' .\lal'kn, 
south(;l'ntraL\laska. nnd the J.;:<'nui P euinsula.. 
Drou~ht ~.:ond11inns :n interiuJ .:\la;<kn w.-.ltltefl in 
minimal estahli ~hmtant m 19~R. ll1 ... uulht~ntl'.ft I 
A1nslm pt.m nni .. l gra.~~b> r t::-.JlOlltlet.l JHbitivt!ly tl 1'-.J 

l'UL"s a nrl no-till gru~:; yield." Wt'r • crreatL:>r th:-m 
ttmw·nLionu] lillNl '11 lrls rl::!gard]e,,. l)f N application 
l't If' . Cotnpa.tuon c'l't ip ~-idds Wf'l'l:l cullfiido·rn ~ly 

g l t'llt l r m tilled Umn m no till treatml'nt~. H.csult.l:l 
for t. lu.! initit~l yuar are prt-'hmmHry and wilJ continue 
to he evuluul!'d ovPr the next two yem·~. 

Impact: The on-farm nulm·c of the!'e trials ant] 
C'()Oper n.t ion with Ala:.ka C'vopenttive E~"t.msiull aHd 
t ht:J Natural H.~·;;m.ll'CC,., Con..o~:rvatiun St:-n ico \\'lll 
f'n~tl n transfer of l't:,;ult;; I o , roa fan1wr~ 

• ,1..,"/t>_JJhen /ip(frrou, flay am·lnk and Bt'llt Jfllnwn 

Long-term tillage practice effects on 
soil propertic~ 

~---------------------------
Purpose: 'J he obiectivt;s oi thin stud\' at'(' Ll1 

dt:tenume t he eftt'c.ts uflong ll~rm tillage awl ~ma1l ­
~nin crop resiuu~ m~mngemcnL pL·aclic<.'" on totfll 

('fi l·hon ~ (') antl nitru!..•'n (N l rindicalurs t>f. ud nrganic 
matter). mitTohi 'll hiumu ~1-> C ttnt l N awl tuint>mliz-
ahlr c >Ult.l N lmdi~·nt JJ'<; If poll·nljr~l nrr nit matll'£ 
tLtmo\'t~r), pH, allll agg,·ugnt"' .::tnbility (indit'<ll(ll ,,f 
~oil ,..Lful'll tl'lll .-t.nhilit~ and thu..; resi.:.;tuocr- jo 
t·rns1onl w il(Ji)., in a -.uba t•rtk t'IlVironmem. Tho 
s.iudy j ... pnrt•)f .3 long·t nu till •He and tTop re::.idue 
ma11rtgcmPnt. :;l udy \~ hic·h j,. iu its l7tll ye:J r in 
central Alaskn. 

l!'Of)Jlln~ con:-.ists of rum inuous barlr;y excepl for 
orc·1 ionol yPars whtm chcmit'al falJuw has lwf~n u.~~d 

ln eont "'I p~.:nmuiaJ weed:. TillogL• treatment. 
consi:--t of wm·t·nt irmul t'll tdi -ked in fnll nnd :-.p!'iug), 
chii'lt>lp lo\"'eLl in fall, di,..JH d mw inlhll, rmd no--rill. 
C1·0!J L't•:nduc mandct mettl lt't 1 ment -, CtUJ::.i:o;! uf 
lc:n _ng ull l'f't~itltl (';, or the plub f'nll<!\\;t,g luuvt!~l. 
l'l'f111JV1ng ltJClcie It>>:it.hh'" bu l h.!aviu~ st:mding I7 
Aluhbh, nr rt mr vi.ng :lll t·dmve gT't)ttnd resiuUt '· 

1998 Ac•t•nmpli~hmcuts: for JH111>Qlie& ()t' tlus 
stur1y we slllllpl~d •mly the wnventiuoul t1 ll, cfiRked 
uneL', and no-hll t r entmentl' und the tr~::UmPnts with 
ill crop re-!iidl.l( .. ~ removed (Jl a I rc.:"Jdues left on Lht• 
phm,. Sml ~ampks. \VCrt colleded in l':pring (JJl'ir)r to 
tillage operation,; a tHI pl,mtmg) Pud in fall (f, •ll()Wing 
bt.trlcy harvt'st but JJrir I tll tilln~t: opelatiou..:llll I m~H . 
'lbtal soil C nnll N ,md uilitru-ali:ot hh f' wPrl' lowe"'l i 11 
the ('tJUvlffitivmd I illl r,•.ttm•ml a-1d \\ t:' t't· :-:i milnr• iu 
Lht• di.:kt•U o:mtf' rmd no-till tn'almtmtl>. aud ...,t'n·littl • 
atfe 'let.l by < I"np rer--ii.t treal.tnt'UL . .\lir-rnhial hioulll:.t:~ 
( wn lught ..;l in th• 11 t 11 a 1d I•Jv. L:"sl in thf" conv •n . 
Litlnul tdl whcrea~ microbial biomllb1i N was low1~1't in 
the conv~ntionnl till and t>imila1 in thl' rliski.•d once 
rmct no-till treotnwnts, With no dHicrenle~ hctwecn 
crop r~sidm: Lreatmem~ fin- t.h ct=:e pnrnmetcrs. Wet 
uggrl!gare sl:1hility \'\'Eh lughesl i11 tl u~ tlel·till nd 
!nwcst in tlu. cunvenlii,nnl till treatment. 

Impat't: 'l h..i.- resean·:h b nnpm·L:m hPta.\1:-e it 
ht-lpil U.f. Lo untlt·r.:tttnd how cro!J nut..! ~mlmnnllge­
mvnt ptaclict!"' a[f~ct. impunanl "-Oil propt!rli ·~ in i\ 
,.uhun.:lic- ~ll\·ll'ruun~:>nl. 'f'h"- ftclcllu;perh ulLhi:.. 

tuLly willlw Olin~ l'nr nne wote y1~a 1". 
• ,.,'teplteiJ , ;pl!rrow and C/wrle·.- li.iught 

Managing bluejoint 
Situation: Rlucjoint grnss ( Calomagm.,tt:.;; 

('WuHiozst~,·) , n native Ala sku g-TllS:.. ct•n be u sea iuu 
weed on p~stur• lond in .\laliku l•L!I'Hil>;l• it nften I)Ut..· 

CIJmpetes intmUUt:t•d r,,,·age gra~~N!. Illuejumt. 
prodlH't•:; fnirl:-, gnod-quality for."l"• C!Rr ly ·n tlw 
growi nl! scat-lon. a nd thuN cnu he 1 ..as ·ful fontge 
gra:-.:::;. Huwevu·. tl" fui"J~P quuJity tlt'C!'P.H"t' ~ rupi1Liy 
lll" 1lw ,..,eas(•n pl'Ub'l't:,-.,st.>:-o. 

PurpOs(•: 'I hi" study will dHer'lniTw 1f nt.rious 
mowi ug I n•:t t m• ,ms. r·oruiJined .,\"ith vNioub nitl'O~en 
G\) furtilizt!t ttt:"atment~, woult:limprovc tho lnte 
::.~a::oon fornge f jll lllit.v uf blu!'join t ur control its 

Full 1~9!:) 



growth, th u ..; ~ llowi ng more dP:>irRble .SJW<: iHs tu ~l'{}w. 
1998 Accomplislunents: Ft•rt iliz(•f tn·a tm.mts 

mdudcd no N f~rtilizer, N fEtttila er applied onc·tllll 
Uw begm ni ng of th e growing ~eatiOlL (Jl' ~pbt :Lpplicn · 
tiom, wher-e N f't"rtili zcr was applied one£· early in tlu 
:.en:;on aud Hgatn at time of the f1rst mm,mg . .Mow-
In!! treatment s mdudt!d none. smgle or LJ·iplc 
cuttings done a1 difft.•rcnt times dunn g the growin~ 
;;ea~on . Tbt.? stud) \\as done n~ar Deli:J .Junc.;t.ion in 
interior Alaska . Addn ion of N tertilizer resuJ t ~d in 
suh.<>tanLial yielrl incrt•a scs h1.1t only Emull increases 
il1 Jnte sea:;or. fora~e quahtv mdu:es . :Mowing m J unl 
re!3ult.cd in ,1 fa ll amount of ri:?-growlh; mow ing in 
mid-July or la tl'r resu lted in lilt.le regrowth of 
blu•~join l. t-.·fnwin~ did nnt sePm t.n have ill l JCh otlect 
on Jong·t<'rm ,uxvi\ :11 l!f bl ut~jui nt. 

1.8 (mpact: 'l'hi~ study colLld lle i.mporlanl t.o lnnd 
mnnngt)rs Wlshm g Lo control hluejoint "1\'lthout Ust! of 
ltt!tb ir-ult>s ltnd to fannt.• rs wishing to use bluejoint 
for grazing o.t fur h ay. 

•Step!JNl .!-:J'parrou • a11d .!1(/ichae! Pane/em 

Third Circumpolar Agricultural 
Confe r en<.•e 

Purpose: Th!:' conft•n!m:e w~ !i or gnmzt·d or ound 
volunteer od oral and poster sessions on v31'1ous 
aspects of circumpolar agricult"uee inclnding crops, 
soil H, lHnd r<>d a rnation an imal agriCtllture northonl 
community development, agricullural autl la nd-use 
policy, and ma rketing. 

1998 Am.:omplishmcnts: The :3n· Circump!1ln r 
A~ri cul Lut•aJ Cou.fcl'ellce wa" held in Anchomge, 
AJru:b t in Octolu:•r 1998. Pa.rtic.ipanLb induded 
rcoH'lJrt.' h urs , Pduratoro;, student.-; . pnlc.lur;er~. anrl 
pol ir,y makerh l'wm tlw norlh ci.t·t.'umpolnr t:uuntr i<!" 
inrl uding- GrecnlnnrL lc~la.nd, Nor\\ ay, L.)\1/edcn, 
Fwland, Rus,;ia, tlw United Srarcs . unrl Cannd;l. 
There were more thnn 70 OI"..J presentulmn s and Ill 
po<lters. ln addltion, inVIted keynote and plenai) 
SJ1Cakcrs from van nus circumpolar countries oponed 
euch duy of the confc•rPnce wilh overvit!w talk,; on 
the topics ol lh e da) . Thurs inc:luded trips to view 
Agriculture and land use on rhe 1\.enai Peninsula. tho 
\fnln.nu;:;ka Valley, n nd theA Anchorage lll't>a. De] 
egates of the Circumpolar Agrirullural A:;~ocialion 
met during lw c•tnft!rP'1Cl' and cle.ctcd Dr. 
Thor«teinn Tonwsson of [cE-l:lnd. a_,_ tht• a~:sotiat 10n ~ 
next presH.h~nt. '\kw·e);, Iceland wat-. sc.hwtetl Lo ho. t 
tht: t•b Circumpola r Agriculrnral Confm cncl' in 200 1. 

impact: 'T'I1is conferenu e< wa.'> an opporlun 1 Ly for 
people fro m th circumpolar north to share ulformn-
tion and idoas about nJITiculture in high la tinLde 
t•nvironm«·mts. 'T'he :ln Ci n~u mpoln:r i\gri('ul tu r a ) 
Crmferent·e wa~ S)JOn!'ored b~ th~ f':tJ·eumpnhu· 
AqricuHural Association and was hosted hy the 
.r'\Ja s lw AgTit.!ul lu raJ a nd Fot·estry E:x.-pm·imenl 

Vnl .t. No. 2 

Sta liun . lh~ Al.a~lui Divi~ion clf 1\gric·uliure, 11 nrl tlw 
Aln~ka farm Bureau 

• Stephen ,:,parroLL' alld l..'arol E. leu1:~ 

.Forage legumes on Delta Bison Range 
Situation: The Ddta Bison Rangt• wrt!' r~tan · 

1t:o:ht•d to encourage the fre€-roarning I E>lla bi,;Dn 
b~rd to avoid farmed fields unt il furmcrs hnve 
fini!'ht.>d fall harvest. The range. which is manugt:d 
by the Ala);l\3 Dt"parttnl-'111 of Fish Rmi name 
( \DF&G), was planted to dome:-<'Jcalt~d fc ,ra~:w 
J..':l.':lFH!S' to ~erv~ a.s high-qllillity p:.Hture for t lHJ 

bison. Howf:Vt.>l', lack af funds lm"' not allo\oVl'd 
ADF '·G tn oplimull~ murwgt· .111 of' tht• hi "llll rungl·. 
Nit rt ·~en fertilJ.6a L1on k 1:1 uw.jot· l:XjJtmse in rna in-
tcuning tlw rangt:. 

Put•puse: Tht~ purpose ofthi., prn]ed Yo.EIS t.c1 stlldy 
tht! pot ential of fotal=';e l e:.,"llnu~ ''~'~~Pl-1 (whir:h M•~ 
capahlo of obtaining rheir own nitrogt;n trom dw 
atmosphc·re nncl therefore nL-cd ltltlc or no. 1 fertil -
izer) fo1 providing high·4uuht) lora~~ on tltt• J)plta 
Bison Range. 

1998 Ac•(•omplishmcnts: St wral forage t·rup:;, 
including d over,.,, alfalfa,.;. vt•tc ht•;. ,«nd milh-vt:tC'he.: 
wPrc p),m ted at ~everallocanrnt« on the range Ul 
l 99:2 and havt· hcl'n main1ain d -.im . Survival of' 
thu forag~ legump,., in op •n, unpn I ~l' l t'rl purl , nf t h ' 
bi,;on range hru; bef:!D poor, uul Anik ulfalfu antl 
Alt<Jl'Wl·rfe red dover bm e pnn•i~ted, L•ven under 
wmual han·est, on pmted!•o part~ of the l'tm~w. 
Results of rhis study indicate that fOl'age le\4Hllles: 
hnve limited potential for use in open-ran~e ~itua-
1 ion.~ in the Dt.!1tH .l •tn{±ion nren of '\Juskn 

Impact: This study's resulls wtll be Ut-eiul fur 
fn rmr•r11 and )and manngm-.:; WJ!ihmg- ln u,o t~Jru):l'l' 
lt~!!Um~·~ for pm~turt! ur fo r ground t·ov• r in nc•n· 
intensively n1i.lll.llgetl .~iluations in iutt>rim _\Iaska. 

• Stephen Sparrow and.;'Jiic/Jad Pancirra 



Climate sb ess in whlte spruce 
Purpos<': Ow· previous research used three 

indepl'ndent linus of evidence (ring- width. x-1·ay 
rlcnsity nwAs uJ•l'ments of wood, and caruo11 1a 
1sotopc content of ann ual layers of wood) to t•stublish 
thn t the growth of upland stnnds or white sprue(.. jq 
limited by moisture stre~s in ilu &oanza Crct• · 
Long Tetm Ecologicnl Research site W('St o1' 

FairbanLs. Those result · also s uggcst<'d that moi, -
ture strc•c:s has reached extteme a nd U"lpreecdent.etJ 
II veb m recent \ ears. 

1998Accompli hments: Jn t>rd t.:r t • t.est how 
consistent and wtdespread t.bose results arc. addi-
tional tr ee-ring oa mples wen• collected at Dune Lake 
and J an Lak e li>r intensive study, and a dattl base ot 
t roe-ring mea sur ements from white spruce t rees on 
productive si tes across interior Alaska wnc; n,:;. 
sembled. 

T he data basl~ cont~:~ins annu.al ring- width data for 
269 tr~'>es iu 20 stands. 'l' lw ~~ ands were mud'' up of 
t rees that contrihuted annual rings from 1905 to 
t.• t her the tirue of sampling (199-t 9()). or the death 
of I he ,;tanrl from fin• ( 1983) ur logging(] 9H7). 'L'lw 
ea rlier results were confirm ed. Radial growth is 
~ngnificant.ly negatively related l.o mea 1 sum met· 
t "OJ (.H'ra turcs, t hat is. r ing-width is greate~t in the 
C't'Olest years a nci smalle~t in the warmest year s. 

The specific tempe rature factors th ;:ll are signif1 
cantly correlated with r ing-width ar e (l) tempera-
ture of May in the ycur of I. Ul~ f(mnation, (2) May 
through August lempcrat.u re in th~ y~:1r pr ior to rin" 
formation, and (;.3) August t.•mpera r~ne two year ,; "' 
before r ing I<n·rnation. 'l'bes e re8ults indicate that 
nwdium-term t ronds of warm weather have lon g-
la:>ting effects in redurtng growth of sprucE'. 'l'el~· 
pl'raturl.:' fa<:tor,., nssoeiated with density of wood 
oecur ntlhe beginning and end of the g1·owin :;; season 
m the year of ring form a t ion. specifically e ither May 
aJ\d August tempcratuTe or May and J u ly temper a· 
tu rc, depending on the site s tudied. 

lmpa(•t : The vears since 1977 have bt't'n the 
warmest sustamcd period of lt e 2010 ccnt.uty, and 
probably the last several centuries. T he finding of 
llrought stress and reduced growth of spruce on 
product iv!• upland forest si t~;; is now confirmed 
atr'lss much of low-elevation. east-c-c'nt ra l Alnska. A 

drought-indu!:~:ci rad1al ~t m,tl ~lowd<mn i~ t hl:' 
dominant feature of tlw re< nt I 1stor·v of wh lll' 
,.prue~ on producti'Vt' r J nmcrc al '1 C' fou l'l :.i te.s at 
low elevation[-; in ('f'llll L I ! l no \1 .. sluL 

· Ullerie Barber and 0/em -/11rlay 

Com pari on of three atellite-based 
fire detection m et hod -----

PurpOSt': T hrP-e ~atdli t • lire d1 t<!ction modeln 
wf•rc com pa.red a nd ,~,n u lll'tl u~illJ{ :-.:0~\-11. ·12, 
and · J l AVHHH u.ullt nf mterim \l..t ~ka·~ lwreal 
ecoqy!'tern. The d fcd ., ul fin• :-.at.e . sLPh<ll 'l'<ln nngle. 
~md ti111e ol' im 'lging nrt f'il'f' d dt•l'l lOTI '\Cl'U U.IL) W ~n..: 
lllalyzecL The fi xod t ht• bl old model compnred the 
radianL t.emper'lt U'l rlf t:w·h pt:x •I to prcd<! tC'l'm.ined 
thr~sl old valul's. Tr e e<•nl :xtuo morlel coiT'pm·cd 
thl• ~adin.nt tempernt11re of car11 pixel to ib .:;ur-
rounding (backg-rouJ d) pi.~els. 11t~ fuel mu"k mot.lcl 
is sim1lar to the conlt•. I 1al modeL but p1wl:-. were 
tested for fuel availab'litv c·c,)rcling tu pn fire 
vcget n tion index vahh.'-;. Fire Lew ll it>n d qta ltlllU r bt: 
i\luska Fire Senice wa~ hCd l(l l~"ess d1 • t ccUl'llC} 
of the fire dc tP.dion m• clc·J ~ , 

1 99~ Accomplishmf'nUi: Fu ~ clt>t ection n <:curacv 
was b.Jglwst usin g tlw fL nl mu~~ model wn ~ lowest~ 
\ IS i n~ lhe fixed thrl!shold lnod~>l ir)l're.flset.l !lt' hl't' 
si:w increased wafl n(lt adn n;~J,, a fi(•t.:tcd by 1nrge 
sensor SC'Un an~les, iind wao: con-.iderably greater in 
afternoon imag<.•s th an mornin~ ''" ni~ht imagPs. 
Afternoon tire tletcdion Het.lll'aq wa; <·on~-;itier,tblv 

greater than mornin~ or nipht dt teet inn nccur~c\' .for 
alJ mod(~l typc c; . Becaust• or ri. inf;"! tempPrat ut·l'" .. 
dn•rcas ing fuel moi,::tun . .tl Ll illl'rt•n H'~ '"it ds. 
there is a great ;r proh·ahihty o( 1 e\\ lite armt1011 nr 
(·xisting fir (' intcn--i tv l'!-~:.. l thon in th• .tlt:: aftc•r 
noon. A sutprisin g hncl wn:-- the nneast'd dt!tecttoo 
accw·acy of night imagt"' rlvt r mor""'Ull,.. rmag<•,.. possi-
hlv because of increasL.J cout m~-.t b<.:twt~en llw tin~ and 
Hs oi urnmnding envimnm1•nr dw rg Lhe ntght 

• Stet•t:n Hole.~ und IJw ·e J l•rby/a 

Landscape interactions with 
thunderstorms 

Situation: Light.mr~ frnm thulll.l<•J'slll'llH> ' " lht 
dominant fue-s1nrtin~ mL'dmni~m for larg • ·tldfircs 
in interior AJaskn. 

Pur pose: How do : 1lhcapc Jlll)pecttes mOucncH 
thunderstorm devC'lopn Ill n tel s11bseq >ent lightning 
distnbution'! ln gem•ral. mountains rnhance thunder-
storm development dt c w dillerenti.,J h~ati 1r; and 
orographic promotion of ~10\cction. The llrstnhut ion of 
boreal forcf;t relative to lu11dr·l w~r in rnountmnm:s 
areas may be another uuport.mt. fnd:or prO!llLII mg 
convection since horeal for·cst , gen ·rail\ h ve !11 ~her 
seniiiiJlt-· hea t. fluxes CODlJJUrt..-«lto l\II!Hird m't!a.:;. 

J'ull 1 !)!)9 
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1998 Accompli hments: \\o divided interior 
Alaska into n.gwns, based p rimurily on physical 
landscape featu.-es ~uch as Lopogra phy a nd th e 
major rivers (e.g. the Yukon Flnt~. 'I'anana Flals, 
White Moun Lain~. Copper RiYer Flat:-., Pt<.:.) The 
highest density of lightning strikes occuaed m thL· 
•;~ ,; t-central in tuior of t hP s tat<' Thi~ zone ih charar-

t.t:r ized by cumpnratlvely hoL ::;um mcrs which bavr 
bt~>n s uggPst <>d to haV(• enough availablt:' moiRturc , 
chu Lo la rge-scale advC'c t ion. to fuel t hunder s torms . 

The coastal a reas h~tve milder d imaLc with more 
stable a ir rnH!-ISCA. less surface heaLmg, and wa rmer 
a ir aloft, peohibtLing extensive convective acLivity. In 
addition, some ol the common triggering mechanisms 
~n t he inLer ior region-the themml Lrough or th (; high 
pr<>ssure ridges--do not occur frequenLl) • t l h< 

20 coaswl re{!i.ons. A few wnt'~ sou t h oft he AlaHktt 
Runge, the Coppe r Hivcr Fla ts ·tnd t h1 Talkeetna 
MouuLain~ :st1ll rcporL more htl lkes thnn thei r f'llr-
roundmg region.-.. 

\V( compared rhe lightning ~trike d istiibution to 
lhP la nd surfacl' cover comhiuing U1e wgt:!t.ation 
type:; into three maJOI' types; "tundra", "shrub"' and 
"boreal forest" for a ll of intenor Alaska. Boreal fon:st 
had a sigmficuntly highe r denslL) of1ign tn ing 
t:i t l'ikes r ein Live I() eith er tundra or s lu ublam l 
c:losses . 1'his may be tlue to a h ighe1 f':f-I D~ibl~ heal 
n ux within the boreal ruresl region We a re I'UITently 
1 n ulyzing fires scars t.o deter m ine how a ('hunge in 
thtc> boreal f(lrPst landscape nn~ht impat t a change in 
ltght.ning strike di,..t ribution. 

Impact: Preli tlll.rulry result~ of thi~ study were 
!ugh lighted m t he Dece mbc•r 12Lh , 199l'lJ!-iS\IC of t he 
N~w Scien tist Ma~azuw, and can be viewed a t: h ttp:/ 
/www. ncwscienhsi..com/ns/9 1212news!<l ory1 ~.html . 

•lJorte lJt:s·sill# ttlld /)aoe rerby/a 

Watershed modeling and land cape-
level manageme nt -------------------------

Situation: Forc::.l management has <'XJteriencNi a 
paradigm shift in recent years from a tn•e and stand 
m a nage ment orumtation Loan cco~yst~m and 
landscape management orientation. AS!-!t)Ciated with 
thi~ shift is a bettC'r appreciation of the linkages 
between the tenestrial and aquatic t:omponenLs of 
thP c<.:osyslem and the need to foreca.:;t the 0ffcct s of 
la nd management activities and natura l changes on 
streams and sLn •am life. This is currt ntly reflected 
in th e federal aud s tate iocu.s on "watershed analy-
l:'l it·i" and r eef!nt rr;vi<·w~ and rPvisions of the Alaska 
l•'orests Practice~ A.ct and Regulations. P rchminru·y 
to unrlerstandin ' t he fft: t of Limber harvest on 
:o.almon is a basic u ntler5t.anding of the hydrologic 
con nection betwee n vegelatwn energy, and water. 

P urp ost•: 'I hi ' research focused on developing a 
Lool that coul ri be used to eslimate lhe clfecr.s of 
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land..c::cape-level vegct1t ion chang~s. v. h~:th ·rhuman-
induced or olhPrY.'i.se , on .. tu •am hvdrf1logy. 

1998 \ccomplishments: F rom the sCJenlUiL: 
perspect ive, l hc gener: I model hn,. b(·t•n found to l)e 
u,.efullu1· esLim:. t ing th • ~f •ell> ol Limber h. t ·vt.•st . 
fire, defoliation , und chm ttl' tharge on annual and 
mont hly s trea mflow and un rhe dept hs and rat(;::. of 
soil freezing and thawinC!. 1 he ke) lu dut..tiled 
modeling of the water ami (·nPr .n balances it t cold 
elimates was found to br E- urface t ·mpPrnttu•t• .\ 
me t hod of extrapolahn ~ l'mm au tempPr ttlll'l' to 
s urface temperaturl' wa~ llcv )oped hl. t w u:, lillltlt'u 
by Llw half-day t1me inr·reml:!nl in I ht' mmfPI \n 
hmtr ly timt' w crt•m(·nl ,,., rerommeudeu to bt•l kr 
capt u r t.! the diurnal and ~t-.l;.;onnl rem pen tt. ce 
dyu:1mic:-;. 

Whtlc the proJI.:ct for tt"'ed on wr itmg a nd r <'fining a 
computer mode-l of for...,st hydrolo~rr inc01 pomting 
soil freeze-thaw a lgot"ithrnlil (ITYVORI• r, Hvdrolor.ty 
of li'ORe::;ts with Freeze- 1 haw). Llw dP!-;irc wus lo 
make this model m or t' u,.:c'ful and "fri~·ndl:o- ·• lo lhe 
non-expert and J.!eneral h1 rC· ·t manager. hy in urpo-
raung a graphical use.t 11 tetfa ·c. eas) inh rn wn 
with GJS file'!, a~d pll.~"'lhly n veh-lnt.sl'd Jllatform. 
Progrcs!' i bein~ made ;llong the,.;;e hnc:::. hut ha:-
bcen limih.•d by 1h<~ ii \'l·mgalor's compuL••r pro 
gram mlllg ~kill>= 1n t lw w enntim , a s1.mplm·, though 
le~-1.:; powN ful, sptencbh •t·t modf'l of the local v. Bltlr 
halnncc has been dt!Hlopt•d iliat t:un hf' used hy 
managers with litt le> t raining or sopbis tit ttlion. Two 
publtcation:s a re in prepar.1tion . one re~anlin~ model 
te.;ting a nd the other deuling \Vll l ·nHil!ht" gained 
through model use. 

IJnpact: Ouce the fin,tl vt'r-<>1on of th ~t.' models 
at'<' complete they will h' rnnde av'li.lli hl(• to "IH[(', 
fed(•ro.l. .m d privnle m.1n, g(·r~ alnng with l'••conunt!u-
datlonc; for 1hei1 rat ion..tl u~e. OLlt hopt- t'> th 1t ffi.tch 
tools will allow h('t te r p nnning and W l)l'l ufir:i~;>;n l 
as,:es~:>ment of nvu·onment. 1 !mJ)BC'ts due to huruun -
induccd change::. iu tlw lund~rnpe vcg(•tation, nnd 
w11l allow manager s tu t e::.t llltt•rJJative pnrl icC's und 
poh cH!S prior lo tmplC:'mc n tation. fhus W ( may 
ultimately help prottct mar ~tr1·<lms a nd .HJllntlc 
rc;::;ourcl:S while derivin~ ('conomit autl urm.•nity 
value~:~ (rom our fcm~st~; . lns1~hl g-::tined thr ough t.h.i!; 
r esearch has alr·eady i..ll!lt -h ~red \vi ll tht• \ln~ka 
Divi~ ion of Forestry lind the -\!as.ka Di.!p~ rltnt·nt of 
Fi!';h & Oame, Vlil 1 he invt•stt~mtor'::: parncipaLwn iu 
the ongoing comuull4•t• In dtl,:;s1fv "trt\'\ms !lnd 
review for es t p.racticPs in rebriun lll 

· -John D. Fox, J1: 

Dynamics of white pruce treeline 
forests in r elation to climate ----------------

Situation: Alaska contain'-' ext •mnve aren.:; of 



fon~'it and tundra. A:-; n result , a broad nn:a of 
t reeline rcprcsl'nti11g the int.~rfacc be t ween t undra 
and for<'::>t i::; pres~nt in ma ny diffenmt regions in 
Alaska . The movemen t oJ forest into t undra can 
nffect many different wildlife specias a nd opportuni-
ties t o ob tai n subsist ence resources. 'treeline also 
~enerally ha:-> been founcl to be a !:'Pnsi1ivP in dicator 
of the din,ction of clima t.e change (warming vs . 
coolin g). 

Purpose: Thi~> r;t udy revie wed the •·,ridc nee ot 
rec<~n t 1Teelim: change ns,;ociawd with dimat.(~ in 
four r<)gions of Ala::;ka where treeline m onitor ing ha ~ 
heem es ta blished. 

1998 Accompl ishmcn~: '!'reclines in Alaska 
show a strong response to the clima te warming t hat 
uns on;urred since t ho end oft he Little let~ Age in 
t he early 1 HOOs. The popu lalion s t mct.u re ol treeline 
w h ite spruce in the centra l Alask a Range and 
southccntra l co slal mounta in region" shovvs st.eaclv 
u pslope recruitment of spruce; that il=i a s one movP~ 
upslope LhE.' trees a re gradunlly youn~wr. Tho general 
consensus of f>ludies of pa~::> t d im aLes in Alaska is 
U~at the ch mall-' has been Wi trming SlllC:e tht" m.id-
1800::; . The a g<) s tructure of\\ h..ite spruce t rcelines 
:-.uggcsb thaltreelim~s h ave been movi11g high<~r in 
nltitucln in r sponse to the past 200 years of warm-
mg. 

White spruce established since the Little lee Age 
ut the limit of tree gl'owth in northwC'stem Alasl~a 
a ppear to be growing fast er t oday than ,;pruce 
est ablished eMl icr in colder condition'-'. Only n ::<mall 
propor tion of t reel im) spruce in t he mount1-1.i n s of 
!'outhcentral Alnska arc <·ttrrently lim1ted in ra dial 
growt.h hv l hc Lick or - ~llllillt'r waJ•mLn. Th~~ e]('V[l -

t ion at wh ich w hite spr u t:l:' in the mount.a iru; of 
:-.outhcentrnl Ah ska coulu gt ow today is pl'oba bly 
t>ubstantially higher than the currenl £•1cwaf.ion of 
vstnhlished tr ct!S. The~ explan;:J. tion appears to be~ 

that. t he climate h as warmed so r apid ly that new 
seedling e.sta bli:;lu ncnt has not kept pace n n d t h aL 
the tundra mat is Lemporm·ily prevent ing 0 1 r<~duc:· 

in g t.h t~ csLahli ;hment of spruce seedlings. 
White s prue<! at the north Prn and u ppor elevation 

trcelim) in Ala,;k a an) gcme'rally vigorollfl an d h aw 
heen able' to produce seed:-: ;H. pt~ri odic in tervals since 
t he beginning of th e 20 '1' cenwry or c~arlier. Yenrs 
with pa rticularly favorabk wl'other for trigger in g 
wh ite spruce cone crops include 1912, 19 15, 1926, 
a nd cspeciti lly 1940. Many of the wcll·estnblis hed 
treeline tre('S of' today in con i I'::\ I J\ lask::1 appear Lo 
date from the 1941 seed crop which was triggered by 
warmlh in 1940. Conditions eq ua l to !940 or even 
more favorablt~ for triggering cone crops have oc-
curred several t imes in the 1980s and 1990s. Most 
recently, strong cli mate w;uming has oecurred 
widely across Alaska , especially s i_nce 197f-i. Some 
locahons, sue[- aa rh~ central Brook::: Hange, have 

experienced im:reaRNl summer pn•ripitBlion a1ung 
wit h t ho in <.:rea::;ed knperatun•s. so ~hhc ~"~pruc~:-> 
t reeline t rees have ~xpcrll:nc·•'U 11 mure fa-.orahlt• 
climale for gmwt h in thost·loc:alions 

Impact.: An in d(•x n* m(li!:>Lur~ ~u·p,.,,.. eompo:;ed uf 
!:'u mmcr te •rnp~ratlUt>. nd .mnual pre~ipit<ti!On at 
Fairbank,.; ,;hnwR s ueMwwi.L, high levels of UJUl Htur() 

stres ::: sinee l ~l7li. \ low-elevauon t n~elim m cont.act 
wi th grassla nd occw·:.; in the drv cen traJ 1ntcrior 
pol'Lion of Alaska, and white !-lpnlce 111 tho.se lm:a· 
tions have experien<' ·d much less t'ln nmble d imate 
lor growth . H recent. wllrm1n!! nnd clrying tt·~·nd~ 
then: pmsist (or intensify) . Jjrc•ct aPll i.ndir~ l t ea·ect.s 
of moisture su·cs~ rmtld re~uJl .n t he l•li minahon of 
wh itP s pr uce and llw Pxpan~ion oi gra::;sl.md or 
asp<m parkland. 

•6'/enn Judo•~ ~iJ/,•i'it• Barbe.r: nmi Dodd lf.Jientin.e 

Regional clin1ate change assessment of 
the forestry set:tor in _Ala __ sk_a ___ _ 

Situation: The "Giohal Chqng-e H.Pst!arch Act of 
1900" (EL 1 01- AOEl) l't't1uil't>l-' tht· prepar~Liou ol a 
national asf:>ps.:;m pn t whir.h an.~:~l,vzes Lhe 1•ft', •d of 
globa l chang.· nn t h' tlllluml t•twlmnmenl .t~ t·ic.u l ­

turt~, enerm proclu 1ion and u;;c' lamllw«~tN· t·c-
sour·ce, , t:ran:spo rt at ion h umnn health anrJ wei a re, 
human socjal ,y,.;tems and hiolng~cal diversity. ThP. 
g-oal is Ln pt·ovvle planners , mo nagers, organizations, 
a n d the pul>llc wit h th{' information needed t<> 
incn?-ase resilience t() climate variability antlt·ope 
wi th (·limatc change 

PU&·pose: The U.S Global Changt• Rt•st•arch 
P rogrn m , i n coopet·ai.J.un v••tlh t b~: Whi.ll Hrntsc• Officf) 
ofScien<:f' un d 'Pcch.nolog) PoliLV, haw l:Ommi..,sioned 
ovC>rvi(•W pa~wt~ an d <'oi1.VL11ed ,1 series of 17 regionnl 
workshop;; acrnos tltP U.Fi. to pr .. oul"t' the a~:-:;t!~o· 
ruen L. T he Ala~kn rt!giomu work,;ht~p (1" sdontilic 
tlu~mes and ass.-,.,srn<·nt of l:'Vidtmce uf dimn rc 
('hnngc a nd ri&ks arul vulnt•rahilitios wok place in 
1m17. 

1998 Accompli!ihments: Using the report ou 
Alnska forest ~Ccosystems as a bnsl', an assessmen t uf 
the Alaska fornf;try cedor \\as eondudl'd, empha::;iz-
.in g the cu rrent comlitions. r1,;o,ks and vuJne1 4bihttc,:.: 
lo t h<' Alaska forest prot.!LLcl s n lnstry n.nd eomJJtut.i 
tie::; a £fect..ed hy forc~st~ Pnd lore~ I nw nngt•mont 
activi ties. lssup,..r nnd ntlnN·ahilities Wt're dJVidf'd 
into ~hort-tcrm, medn.m-term. nrl nng-1crm 

Otw oftbe crit1cfl l :;hort-tetm \rUlnerabtliLl<'~' in 
.'-\.la:-.ka is ttr< ~ m l he nrba n/v. 1l<liand m tvrfa r.;{•. If 
clima te chan ge ctmunuPs a s proJected ami !Ot'ttlc· 
m en t pa tterns conti nut t h1•ir C'Urr nt trends. fo rost. 
fites m u ld periodically impose mcroasinq dama~t> in 
sou thcent ral :.~nd interior Alask~- v.•1tetlwr or not the 
cost s <:ontmue to e~calaLP h owevC>r, depund.B urillcallv 
on how p ublic in~tit 11tions respoud to lht• dlll llen~e.· 
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f.\!d(!ral, statfl ond local aglmcit•H may impll'ment a 
variety of poltcie~ for reducing the risk . 

Tlu·ee altorna tive .s t ra ttw ics Hrt" po::; ::;ib lt~ . Th(- fir '3t 
i:; public expenditures to t educe public risk. T h.is 
s~rnt.egy would u sc taxpH~'t: r-snpportccl inil intives to 
manipulnt r> f'.lw furm; lL•d lan<lHra pe to mnkf' i t k:::>s 
p1·one Lo fire a nd to ineJ'(':iSu c<.tpc.leit.y fm lite t:onLt·ol. 
Salvage and sa nilation loggtU~ would he sL&bsidized 
by public provision of roa d :o a nrl oth er infrastructure. 
Puhlic road net.w(lrks wou l(l be t!xpandt>d to tnr.cense 
lite-suppression capability. Wht·1·e loggin g was not 
feasib le, "On trolled bu rns would be implemented 
periodically to create buffers a round settled a reas. 
Public firl!·Control team~> would have to obtain 
sign ificantly increused fundinrr. 

The second s t.ratcgy is inc<'ntlves to rcduc<· priva te 
22 risk. The 10lule 01 bm·oughs would create special 

.rura l fir e prorection distl'icts for re idcnts of r isky 
areas that would lw ~upportcd by a s peci<ll proper ty 
t lX applied to --uch arens. Publtc auth ori.[ies would 
require Cire i JL:oUl'ance providers to asse~t. differen t 
mte~ fo1· rural ur ens depondin~ on tlw forest fi t·e 
risk. not just on whd hct• fi re dcpar t mc nl -l could 
theoretlcally responJ t.o H hou::;e fire. R eotdents of 
rurnl fin~-p rone a reas woul d be en couraged to form 
volunteer fire a nd c mcr£!ency n•sponsc coop~·r:l.iiv~,; 

at their own nxpense . 
Tllf) Lhird slraL(!gy is a sottlcm unt policv tu reduce 

ro.st and risk . 'l'h(~ m os L aggn:~sivc otru t cgy for 
reducing the cost of clirnat<•- iniluPuced f'u·c l'l!lh ; 
wou ld be w r l:'t b.ink t he pohcy on infrastruc t.ur~ for 
economic develnpmen t . Di~persinn of set I h:mcnL h Jls 
hm•n ns"'i." ted hy publidy,fundt>tl nccf~;,.!i J o11ds aml 
subs·idized p llhlic u t ili tl{!S anti infra~tructur<' fn r 
suburba n unu n.1rul areas, ma inly in th~ Tnnana 
Vulley, Sw-11tna Vnllcy Westem Ken ai Pemn :sula, and 
near Haines. Assisting communities w1f h infrastruc-
tw·e is n eede d only in a reas tha t are lih·eady densely 
settled, a nd would ut t be lea s t. help Lo min imi ze new 
risk of fire dama~v. 

Impact: 'l'he key to coping wilh futu re c-limate 
change for the fon.'stry sector i!' to mE'~'t w1cert ainty 
with broad a daptability of tree gen etiL material and 
fl t~xible ins tit utional response .. Enhanc('d pro~ams 
uf investigation of genetic structure of Al.tska t ree 
populat ion s , mnint ena nre of gPttel ic seler1ion s in 
seed orch ards, and even possibly some tran sfer of 
genes of natlvc tree species to new locali I it>l"i in 
res pon se to r a pid climate chanl!c may be additwnnl 
eosLs for fu ture forest m an agement in Alu ska. 

· Glenn Juday, Matt Berman, R oger Burnstde 

Regenet•ation of upland white spruce: a 
compadson 

Situalion: The most importan t and expensive stop 
in managing mu<" h of the boreal forest of Alaska for 

Agroburealis Vol. 31, Nv. ~ 

sustained wood production is regeneratinR" n new 
sta nd of high -quality trt~P." of the desired t rce species 
at An o.ppropriM.- demnly. 

Pu1'Po.se: This study provides Lhe fitst systemalit: 
evaluation ()f Lhc lon~-term rPsult~ of different 
mt•lhllds for s ile prt•!Jarutirm . and 1ftcr hr~rvcst nnd 
reguneration tech11ique1S f'ut' \o\hitL> !'(JL'llt·e 'T'hi:: hlud,:. 
wa.::. fwHted by the Ala!-ka Lt!gi~:>lal ure a nti WB.!> 

conrlucted on lwo up)nnd ~il '"' whu h WPrc burTJcd m 
Lh e l9H:~ Rosi0 Crt>ek Fire :tl the llunanza Crel:'k 
Long Tertn Ecologica11h:t-Ci1l't'h sit1• and then balvage 
logged in 19R!5. 

1998 Accomplishrnent"l: The Htles l'en~ivcd four 
scarification treat men ts (1) di:;k-trencb scanfication 
in one direction , U) douhlt. pass d1sk I rf'nt•h scarifi-
ca tion in peq.>endtt:ular dit~ctiorus. (~1) blade-patch 
scarification, aud ( 1) en trot (no t:nrificution or only 
spot sca nfica lwn at th(• point \'llht reseed wah RU\~ n) . 
R('gencral ion met hodt'i ir1cludcJ c n Laiuet-gruwu 
plauted !:ieedlingf.., broadcast "ee<ling, control (nulu-
ral1'1e~dfall n·genero tton ), .md !:ipot st>-1·di ng \·nth nnd 
w j thout cl~ar pl:~ ~ti r cont• l' lu:!llerR. 

Success of wh tte s prut:e 1 er:;t:.nt.!l'ation did not lliffor 
amon~ the fou r sca rif1cntion ml'!hods. for both fn-e 
a nd t cm yea rs of't~r si l<> pr"p:u·lltlon and planllng, 
but sun:es.s did tt:lnd to be lower with no scarifica-
t ion. Mosl of th e mo rtahty of contmncr-grown 
pla n ted ;:;ec dling~ t ook plact' wi I h i n thrl'-f' yen r~: 
survivor~hip of cont..aitWl'·growu seedlit1gs was a hout 
93~v with 3carificntion run! 76~·~~ wit hont ACflrifi('n -
tion. Rroadcnst 1wed ing wus ul;;u 11 'l tl l'<'e.~ sful regtm-
era tion technique. At 12 ,VParo f(llhl\\i.ng 11itP 
preparation one or mores 'l'rlllng:; occuncd on 80~t• 
of th(' s{·nri fie·d subplul!:i .uHl on 601'1i of the 
unscarified suhplot;; reg oeratofl hy l:>roarkn t 
seed ing. N a turnlrcgenPrn tion nftH 12 year:; ex· 
cecded expectations. with seedling::; on 501)o of the 
subplots 150 m from a s<.>L·d ~ourcl' and on 2t'''i) of thc-
subplot.s 230 m from a set.•d sourc:C' Aft(•r five yeat"S. 
37% of th(~ seariti .~d unsheltered SPed spot::. and .32% 
of the :>ear ified se~d spots with cone sht•ltcr;: h 1d one 
or more f:' eedting::.. but only I 611 ot r he un ~t·arifit>d 
seed s pots h a d "e1·dHngs, \ .. it hand without funnel 
sh e lters. GmwLh 1 a le fot \IJ --eedlings nn mn t:tPr t hr• 
regeneration technique u:.cd wet·~· h1ghl•r Lh;m on 
simila r unh~rnerl ~ it.f"q, 

lutpact: The w!:iults sh(lw posit·ve cffcl'l' of , ;t,e 
burnin g nn ~eedhng growth in intc•rior Ahu;ka, 
sugg~sti ng that t hero 1s u pmely (>{'Ouomic.: rationale 
(i.n addiLion to ecological hcnPfits; for pnst -hn rv(•Rt 
site burning. The r esu lts n1f;O Rhow that planting 
seedll ngR, broadca~ I. rseedi ng, and uat ural seedfull. 
alone ur in combination, are appropria te tech niques 
for regenernting imilar sites. Thl'!'ie tC'chniqut~fi 
differ ~ignifica.n L)y in I'Clt'lt, S\lf~·go~tlng t.hat rol"l'!\t 
mFl.nogerl'i should definf' level · oi' white sp t•uce 
regeneration adeq1~n.tL for dC'f'im'tl mnn ngPmt•nt 



r t,jr•«·tivu, iu u giwn ;JJI'fl, nd t '"len appl,v tit~ ~ lowcst-
co:;t t>t·hnH111f:s u -it • prcp1 l.,,, ·on and re~t·nu·.ttion 
w it h a I i~h pru'>n hility nt nwt'tin~ their ohj1 dive~;_ 

• CttWIJ rlttdt~l' UIJ(l He W'(]/111 Dc.·l/:;tl/01'< 

Trcc-ri ng indicators of climatit• change 
at northern latitudes -• itnution; Unclu>'Lmdm~! tht· en 1St'" ami etn~ j,; 
uf dim t ' dwng£ · lu t ht> wndu herr o I f-'ll't ~t:-; i:; 
imp01tant li1r policy maker:; aud ol h( •.. . Mu 1 
cvaluntion.s of pO!'sihh• climate \\<.11 ming ot' r)f en vi· 
nmmcntal ehang in gt•nernl n:cngni~t> tl1 • 1·rit !!'.ttl 
l'(Jie t lllll I iw worlcl bon•u I fot'b'-i l'lay . .;. 

Put•pose: Tlw hon·nl fnrp~· i~ impwl Llt ht•t·nu~e at 
j,., on~:, ol I he !110~1 l!.>.LL•n,.;tvt• t',,r(•~l rt!gi .. m; or •a rl h. 
U ldL·r l'l'rl 1in kinds <Jf {'li 1 illt•,., hor •a ,,., . ._,.., w JWd 
n·~O\'L 1 a }wp ~ho.·iclt• from U1e atmosphe1'1' ,,nrf pul 
rt Illl••lolll..:-lt:lm d or•nv• 1 thus rt!uuc·in~ the ,•limntc 
t f c t t ut' a culln~ C<lrllon rlioxirll' l•> l hP <ltmosl)ht•rt! 
tJ·om tlurmn~ 1o:;~i ·uel"'. Uudt•J· other kino~ of 
duna•e' ha~gt'~ tlw wodd howal fim•:-:1 eol It! bcl:ome 
11 1et so ~rce ofd imalc-w• rming carbon tl'm . . tl!•. 'fht• 
l'imple~ v,ay t o find out till' rcrcn t diJ,,IirJ 1 ol tlw,..:t• 
P J!;!-.ihk ch. mrl; is to uw·.tsure thl' climnlt'-r ·lat •J 
~rowtll tl't'ntlut ho ·e·1 tr~;-e::s on n glnlwl bmlii~-> . 

1998Accomplh,bments; .\n annuL Ire« un"~ Jt-

tion qf Northern Hewi.qphL·l·t• h:lllpcrul n,; hcu,, d 
un flt:>' r· .,,.., width~ tt(lm nol't• et'u No.th.Mm ri<.l, 
~candmav~a, Siue!'ia , nnd t\lor golio itulit·ute:. Lh<H 
annunl h mr•tl tt.n.;.:-o irH.:t-e;u .. ,..cJ rh nng thtl Pflr,•· 2(1 
century, peu h ·d 1"1 thl' mid-lU1Us .• 11ulultr•r a 
(' mively "mall d,•c·• :a. • in tla I q -,us and 19o0s. 

I JW ri~wn in the 1 mJO,; to the highnst k•velt, ui' ul 
lea:;l tlu• last t~rc.-. tl·n,uril ~. Droup-J1• btrt·~ . partlv 
due to higher tunp~:rat tm!s, is nnw a factor limit ing 
growth 1 t mru } n Hthc-l'n trt <! loca t H 1 ~. ' f'he re ·~nl 
wa mmt• wmh•npd \•.tth d.!r' it•t \ ·ur-; ir ,.omc lm·a-
Lion .... ~"' Lit ' ' i n~ rl c res pon.:; • of pa. .. _..; ott} t! lmrl·al 
flll'f !--t tu dimalt . In the pn:-.1 ~l'\ t'l'~'~ I r• turit•s v, ht•tt 
th(: tlimrll• w; ~ WSI'illl!l' th llllrtlwmm r~t 1 1 =!" m 
th~ hon • II~ rL•:-1 ~rew mon. Lu tht- wanner rlimmo 
'. toduy the nortlw nmo:;t trr•e::. :;ttL J..:liH'ltJt!y !{row 
mr,re in ww·mer Yl ~n.~. htll Llwy f'l il w g-ro\\ us much 
"· th l·:-l('h 11 nit of 0xt.·a \\ annt h a s I nc• fomwrh• Jid. 
~ome t ar limtiJt n1 tn.c,;, no\• ~ t oY. le;:,s iu 'hill'~lt• r· 
.Years than tbt v do in coolt r, ~nrs . 

Jmp~wt. Tho W I rid bm·•·n.l- I •rt:"-=t i .~ 11ln• tl• 
ndjUblllll., t11 .1 'TIU('fl Wrll"nl J eJima~t tl ;I 1 il OilS 

• xper ient:. t·d ill st'\'er I c1·r turit;.' 1 nd lilt. Lhnng~.;s 
are 11 1t :1lway" In tit <hrL~·Lrnn a.tlttr pdted, .. r m11~· 
r tJt w~n b1 wi I •ly ht·•H n·d 

• C!t'flll -l11t!at: lr'wdon ,lamb.): a11d /f(J.W unt D :.Jrr~io 

Spruce killed or growing: a fot•est 
disturbance and regrowth model 

Situation: Tht: IJOtl'al fort>~t. ot'Alns.ka t!.Xp ·n•·n~ 

:J vu·) high r·nte of Dlltural 1li t u·hu m: ·• ~lillion~ nf' 
aut~ r I Lurcal fnrt'l'l hR\'t l•u1nerl in tlttttrnl Ji ~ ur 
hu\ •' xpel'iencer..lt r •c •uortalit~· frnm in_t..act out 
breuk" 10 ,.,~vnt decntle,;. Punrhng i. availuble to 
enhnw:c nahn1tltree ref!t•m•r·niifm on only a tiny 
frac-tion of' thiA u rt:<' 

Purpose: ln ordt r \o ohtaitl -ome idea of lik1•1v 
fuluru fol'c"l conditiuns on I. rgt nrl'n. of naturalh· 
di::.lut'btd forc,..t. :\}n,.,ka fol"(~~t mnursgP.r nncd a 1\>lll 
tn rnpidl.v a::o-.:e:;s •'xton. ive m IJ.t 1f di lur"h •d fut l ::.1 
• nrl predict I he .tlll•Htnl nncl kind l)f!ww fm·CBt thnt 
will t't~ow (rn il . A 11"\\ '!):\tinily• ~xpli~·it cum puler• 
uwdeJ called i::l{()(; (tho ~cnndiuavinn word for 
for(·~l) fmm I h.~ title "Sili'UI't' Kill~'tl lr U ruwing?"' 18 
!wing developed to pro\ ide thes • nn.sw 'I':.. :-;KO< r 
producl's ch!Lnon P>iiHblishmliJlt, groY.th, nnd rit>vel-
opm~. r)f.\lnska hor •a) tret.• ~>fl cie:- in actual n·nl· 
wm·lcl -.putinl,•onfi~urutioll . 

199H A<.'l'Omplismcnt : ht lh~ fir. I phn c of i ts 
de\eloptnent. .Sl<OC: h. ht>ing calibral<•tl with dat.n 
fr 1111 tlw Bonanza ('r~· ·'k Bxp rimenrn1 FtU~>:-;1 Long 
Tt·nn l~('ologiral l{c .. (•an L ( l.'l'ETt) it • and ... imil. r 
1'\'prescntutiv• ar .. a-. 111 CfJDlUtf'l'cial fore,-,t .-;Jt :. in 
interinr Ata::.ku. !\.to,.,t nf tb fird-,Year l.'f!urt h:t lwc•n 
fo<:Us(•d on tl •\'t .. lrl(lwr-; 1 w re , •tling uuri early 
seedhn• lo!J'owth parr,., nl ·he: moJel, :.inn thc:>e nr~ 
dh .. pro~ur innHtt•ly JmpnrrL~nt t.0 for~ .... L rll'Vl'lopmcnt. 
ln th • hureal U1rest f1fAiuskn n~>nrly all new tree.:~ 
ore (•.·tahli:'>hod immediately lo1l11Wing rlist~trltant~e 
and relatively littlt· tr1 • n.>ct·uitml'Ht takes pl:l!'(' 
lllK" the _tand is about ~t} Vl'.lrt; old . 
~KOO i.: It. p:Hially-l'S.J.llicil model th.tt both 

de,..ct'ihe .. j)f'(l(~c:o::,.,,!..,. imponnm iu determini tH~ th • 
re.:pun.~L tJf \Vhite ~~u·ucc fort:st to di-.ttll'h:rnr•e at a 
purt"cular plun· and i~ impl1 eJtough to pE;rmil te~ts 
CJ\'l r &"'J 1i t b·lu1ge nr"ns oflundbcttpe. ~ludel~ tlull 
i·w hult! tov m uty \'::ll·1ahll'', c.; pecinlly thJJ:,e tha 
grow tl,·t•s i 1diviclunll\', twcome impn,;~ihly nrnpl{)x 
unci would tnke impruct i•·aUy larj:!l' Hlllllunts •1f inw 
C\'( on I he fastest uf SUJH'I'!'CIIllplltCJ',.; tO pi'OdllC. 
out.put m:er larj:!e lonrlsc·apt•s. Extsting toreH process 
model" .t 1 ,..<·Pm to ,,;ufil!r from this limitmjon. Sl\OG 
track& individual l•·c·e:i hlll i::; .~impJer (oxpn•st>e · 
growth nlatinuship::- with ft:\10 cr inpnLH and -tore£ 
full(•tu•ns mor~ •m)mclly) Lhan well-known phy,.,i-
ulogi<. lh ha . .: n1odd,., 

SKOG Las I • [( u t..ruct:t:d os 1t ~cries of datil 
la ·cr.:. \\. h t I' 1 :>re.st-plrJt nlt riuut". thut inOu-
ent:l' .,aeh r1Ln t't'Mtling l<t n1leo.: d .. nverl ft·uru n-al-
wor cl rhlt n sr · Fo r example under. tr>rv dma la\'l•r 
~eeJltngs 1wrs t:.t for a numbur ,,f yea rs:hut. then. clio 
f•fl if <..O opening from the random death of an 
rJVerstory tret d es llOll•t·cur •Wer a puiod of' tinw. 

HKOG i.-; al~ e ru:iLive tn the time ~ i• c1~ the 
l(mna1 ion of a llL·V. awml. Fot ~:<umph whill' '~JJruce 
t1ens h· \'\' ht:t:n ;!(" tn I,'TOW ~~rates .IC uallv mr·a· 
surf tl !'rom trl; ·-rin~ :-tuJie:. at llonnn- • Cn •k L1 E.R 

Fall 1li'J9 
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{ur tn~~ s of n riven t:tge. Finall SKOf; rlatn laH~r::. 
.tbo interact with all of tbt tal'tur::. <ltL"Ill'ding t~ rcni-
\WJ hl "P ~tial ftrr.tnge nwnts. White spntce ~t•ed rm· 
prudtH'Ptl Cll""~ t hP oh:- t•vet.l ::;.chcdu!t· {lnrgl' ct•np-. t'Vel'y 

12 ,·ew·.o) w iut•·t • ' · Aln:-ka. anJ ::.et d-s arc di I rib· 
lllt·tl ~tr.rn-. ... SKOG land.:c, [l('S a·ronlmg to a formub 
thnt includ · r ltJr, :.uch 1s m ·an nnmher of sound 
:-~;>ecb pr{JdlH't•d p •r el•din~ ca11opy ·prurt· m an 
'Xt~t llent ..;el'd crCJ[l yenr. lJth ~r factors are fm tlw 
sir.< nf the ma:-..imum !-iet•cl 1 I'Op in n gwen ;-.eM, .lw 
franion {Jf sound -,uL'd:. prut.luec~d thnt nr1.' clisp r"'eu, 
tmLI t lw ntJmlwr of ... tPdin~ sJ.IrUce that gt•t P<lt:-tb· 
1i ~ht:d at vat·ious dt;;tunrt• ranf.!e ... t'rurn ;:eetl t rh'l-i, 

lrnpact: l' ... d l'UlJ:< uf SKOr. "!!rnw" for '"l ... \\ t h 
dL!I'Hr.l••nsti(:-. -.imilat• flll'\:'311 •uvt•;.lt·•l t ncl. ... 
HI)Wl!Wl' (lJ1 • t· •rly r•·,.u1t 11f l-iKOG run~ \\';r:; tl ·1t. 
\ bite ,J.lJ uce were con,i tc.ntly a minur or IL's:. th• n 
dominant compm Lnl of tht· n·gcnt:rated taw.l. 
."J\OC: can ht. mn it• to prm.luce 'Pl'lll't•·clominntcd 
.stands tf 'JH'U 't' •t·cd:; are -.ct l.o fall in m 1c h ).!n•atCl' 
numbet~ nt a !!\Ven l'ccd !'pot than hard\\Ood "'t~(.L, 
or if 1 subst ntial l'etluction uf hardwood ::.h•nh a3 a 
rc~utt c•f tnU<J>-c nnd t-nowshoe hru:L bru,,.:sin~ CJc·cur'. 
'UH\..IIl work on ;...,KOG j..., fcwu ..... d uu dm il\'in~ 

t'ucwr:, tltal ~llt•VI whittc" ,!Jntc·t~ l > O\'t rcomv l!ard-
,H~•tlu tntH'i it ion ond to nhtaw nlllnt't·ical i' imulL'b 
oi' thu e faC'Iur». 

• 0/t>II/J J/1(/rn and C(lm(rn .Vfllm -;trom 

Dendl'ochr·onology and GPS study of 
land surface uplift 

Sih1. tion: LanrltmrLw~'- iu ..:nutht•n. t AhH;kn 
llll\'1' he• n ri~ng relntive to sen level for tl )IJU md-
mntdy 1he la 1 251J ~·l·ar . ..,. RHtl"':-o ofhmd upblt, rP. 
~re:.llt • st tn nnrthnrn southea.:-tAla~ka. Man~ o.outh· 
eR .... LJ\;a,kR sl«• t·lint•:-; an• marlu d wtt ·m J.ctht-h 
prr ~" udm~t ~.;lvn·elhw un whic·h f<ll"t•.:t \ ·gt t.'ltion 1s 
Color IZ111~ Jamf rhnt ha.., newly Cmerged from t h(• 
intLl'tidul range. Two processes c-ontnbute W the 
laml surtnce upliJt.: 11 it>ostatic rebound in ~~,;hich thu 
land i:; ri!'ling ll' tht' rusnlt of Jecm.lJH'es,.:ton aftt•l' 
thu wei~ht of g.,H inl in' has twen removed, aw.l2) 
tectonic uplift fmut t lw !'iUdthm hppage (Pfll"Lh-
L{Un t{es\ nlong t hl Fairw£.alh~:t' Fault. 

Puq>osc.•: The p1trpo ... , .. of I hi-: prtlJ~tt i_., to nt£.'a-
o;JlJ'IC!autiapJlC•J'tinllllJllift lwtY'"tt'll thcr.t•tw<ec•aut.ei'l. 
Ov •mll directi(.tn .1 td tl•t• main sci£•ntilic· effort [(It 
the pr<tjt·c·t j ... ht>m • pt·ov ded by tlu~ njver,.ity of 
Ala,ka Sou lwa .. t 11e1 the lJi\F C1oophy:·dcnJ institute. 

1998 Accm ,tph_hments: A tree·ring cumponcnt 
of the " l ny j,.. nddres~ing rhe issm• of whet h<• t· 1 he 
uplift hn. hcen Kt'<.ldunl or ~udden. Sitka ::.J)t'UCt• tt·t•••:-
nrc huing cort;d on th~ ~rodunii~· . .,Joping Hplifwd 
In ntl l'tl rhc<·s to nwa ... urt tht l'Hdic~l )< ~ar fJf gr()wth; 
the dill• 11:; llu t u,..t•d to dci.A:Jrnlll t tht• \'e:u· of 
,.;t.•etlling- u~LJlbli,..,hment. Coni itJliOU:c. t"t!<'ruitnwnt nf 

\'ul. ~11 .Nv. 2 

trees \\oultl indicate gruduullnnd l J}iftnnd du,-
tercd datt·~ of tn•{• c>stohli hm~Ht \\uuhl h;• mnn: 
ron, b~t•nt w!.th ~t.lde.n \l!arthqunlh•-induv•d) land 
uplifL 

Pre.lim.iu~t·\ Ll.tt.l ill G1ave Hnrlmr iu th~ U\tll'r 
:oa.;t .~et'tim. • l Chcit·1 Fby Nmicmnl Pnrk imlit".ate 

conttn Htl'l re!<'ruitm~ 1t • llh•istcntwith gradunl 
uplitt t.s the nt~ady .•xclu ... ive pttllt-r n ;\ fl!w yc<U'b 
rlh;pln \ f ree-riug :tbnormn hti<:' nt mo~t hlllll piing 
I c)( u litit·-:. suggestint-( t hut the di~tmcti\L n u-rings 
in tho::;e y<'nrs were prouuced by t't•gi!)nall'iillwtc 
nbnormalitje~ . 

Imp net: A pre I imi nHr ' i nclt('ll t io 11 f'rum iUSIJt•ctiot 
of hc•u ring-width<: is thn~ t'al••>l tef growth mo\ he 
hi!...h r in the Jut~ 20'b ccntLU'Y than durin~ oth •r 
tim(" u\ u the last :.!UO y1 .tr:;. 

• 6'!t nn Judu_1 a11d Roma11 .:flo~}·ko 

Top-down and bottom-up technique 
for assessment of fore t growth 

Situation: Alaskn hns exp .len• uJ 3 1 ~clll 
climate cnanl!e getwrully c.h:u -11 t t•tzNl hy . .,umm~r 
w.uming and rlrymj.! which has led i.u im·rea cd 
olruughH•Lre:-;,.;, i ,,.,t'ct in" • t tion , and wihlfrrt• 
ou,hn•f!k~o a• rns:. llllel'i•n Alu ke during the 1990 .... 
lluwt•vt•t 1t j:g nnt d"at tl :tt aU IJoJ~>al fm'Cst t'l'j.,>lr>n.:o 
of .\l.a:.kl..l and ·tll mnjor horca I trer> .... puL•ie.:: :-~re l,ei ng 
atl'cded m thE:! bame \\:J\ by thi. dimat1r. ~.lift Th~ 
htwenl tore t region of Alaz.;kn is 1>011rly rond<'ti ~ nd 
I'CJ\'l"Cl' mill inn;;; of' hPctnr• of Jand.cape. SattJI,tf 
remotn sen,..ing j,. tlw mly ost-diectivc m •thod ol 
covering thjs huge .l:!gi,n •. 

Purpose:Ajomt rt am from UAF and the Tanunu 
Ch t..Lti Couftmmt l·o o:.•str;-.· prnwnm h. -. tft•velopetl a 
pn'J' d p 'an aud LmJ_n!! JH'oposnl !(J dt•mon~trute• 
hO\~ ir tee ,;ivL. plot-hnsed rree-rinl! r.~search cnn 
complL•mt nt ,. .. t•llitt: rt·nwt • ·n"'ing {lf laml ... cape-
lt·vd gro\' ing condition . The 1u·oje"t i twulvl· t hP 
~Wlultnn ·oU,.; 1pp1icntion uf ~top-down·· uml "hot tom-
liP nppn1aclles ton ..;iunnlu,.;;;l't-~"numt of r\rou~ht 
st rrss across Ala!' ka::; hmoeal run t-il . The 10ttom up 
nppro:H:h mvo]vPs using tr •e r•ng unrtl}~s (ra<lwl 
gro~·th, carbo l isolOp(•, n•ll de n .... ltyl ror whit£: roptuce, 
papct hirch, and quakiu~ .J!!ip •n. 'Plw l<J(l·duwn 
appl'lllJC'h involv~:o: t' t lc1 lEtting n moi,..tu•·e indux from 
AVHHR satellite im lW"' 

1998 Accomplisruent:.. \V~.J Jl r •t' r lt '"Ill :1 mni-.. 
tun indt·~ dcvdop d from hP 1 Oo~lr- ~o:wwiug sen. on 
~at~lUte ' n1 .g.,., s t·orrt:lated ncro!-i;; intPrim· AJu ka 
with tree-ring dn ur:ht -.rn i1iv1ty 3.., idcn1ilit·d from 
the lft,;l o:l year,:; '· f tr~ • !.!I"m\ th. We plan to tc~t 
whHh ·r the remot.-.J~·-:>t!ll:>ed moi~ture index rh·vt'i· 
oped sepam lely for six yeru·s ~how the ~a me loc·t· 
tions of clrouj!ht-stress.-d and wc•ll·wntt "'d trer• .. 111 
intt:rior l\lnska a~> the tr ·c ·t·in~ met hoOi. I mnlly we• 
predict that tree-1•ings from <·olll'ction::-. 11t .. ro~s lnte-



nor 4.ht8ku ·,r,. ,.;l'n ... itivt~ ro tlw sam • dimnt · fadors. 
impact: Ht-:-;Ldl,. nl lhi~> prr jL"{'1 wcndd he impor· 

tant for pn•ructing tn:e growt 1 u1 foresL mam1g-em~nt 
plnnninq. f••l' muniwring fore~t lleallh dL.l'u:is the 
r1·¢on s1nrl f,ll' c• .l'bmting inf~)rrnatjon ahont the 
bOI'eal ti)l~:,l Ubl'tl i.1 ~lulml c·-imutt· mudd-<. Tile 
gPneral !tll'thud •· <>h~· :n thi.- '"' t udy 3hould ha\'e 
g ·1wrnl HJIJilil'l hd1:. Fo1 I.'!XIWJllP. I" lhllanl~ Lh31 
8tr.·s" \ l·~~'llllit n t•n: t'<:t;,rirmnl ;;;{'nk <:o,tl•l hl ,., 
pi•• tctl to .. ct iu11 munuer .. imila1· to I 1t dmu~ht 
:>I ,,s,.., -;turl ,,rt here, aml the mut.hml:; fur ex:.trului..og 
t1 t• .:c; hng i. s\ll'> u1 tho~c situation.£ t>h11ulu he 
:-amilar. 

The devdupment of rapitl. compn'lwnsive melh-
l>db lor pretlidin~,; lr~~ .~l"U\\ th would be ol real value 
i , ~-..lre<~t m 1 a~· ment pla"1ning aero"" the rcgit.m. 
t •Jwc:inll.v ~'1\'Ln t h1• t'llhl ,r obtoinuw cnma•ntional 
~rn" t h nw: ~oouJ·• men L••c·~nique$; in in.u.:t: L~~»~ihl<> 
lUll' Is of Llll .. \.la:-.ka. 

• (;f,,nn Judo ,·, Dol'id J erb) lu. Robert Ott, .-md 
rf,fln,• Bodwr 

For·est pt•oduct ivit.y 
Situation: UwHl f'()r(•st and wil(llile huuttal 

mann~wment deti <~ion::: arl' bat:1ed on the tll'oductive 
pl•tcntml o' lhl lund. l<..x.isting prodwtivitj eqtlntion:-l 
untl ('IH'Vl'~ l'ot \laskn nnt1ht•n1 fort!.st trP~ -"]Wi::i e.!l 

on' :iU.SJ.JUd sittt.:t! Lht!-y !Ue umuuol'pl..ic: {hast+J ou an 
n vt~ru.gl.• ~ui(h.• curm) i11 tend uf polymorphit• (vari· 
o~hlt• .,1Japu C\lTIIL t-) . 

Purpo. t: 'rlw pUfl'Kil-it• 11f 1 hi:> ~tlltl.' 1:0, h t..l\•vdLl!J 
fJJ'UtiUCLJ\ity P(JlllllionJ; IJ:1~wtJ (Jn ll'ee !Jt .. lght <lVt'l' ag'l: 
(-.ill inu~>XJ thr tllt' unrt hPJ u-f,,r J~l ::;pecie~ n AJn~dw. 

19!)8 At·t·umpli.shm~nLs: (<'o•· u:-pen. salll}lMJ.! and 
st~m anal.v::>t~s \\'L'l'\~ L·umpleLL•t1 for li~ sitet> (21il> 
h'PCs). rlatt was ~nt~n·d and V<•ritiet.l, ;mt.l an~tlys,~:-: 
W<'l'l' be~UI . u\itial <!quaLious suggl:!sl curves are 
polymorphic owl not nmorpltic. For hhwk S!JJ'"U('t•, 

st'\.('11 ,11 ! <iiti~111l silt~:-; wt•n• idt·ntili<•d ror .,:an pling in 
1 ()H9 i.lllll 1 X' l Jl~ ualfl Was E'l.li:!l'ed nnJ Vl'lillt>J. l'ur 
l,al sa.Lll IN .Jru lblnck t:utlonwuwl. PtJUHtltlP-' ,1nd 
,•urv••s W I '\'• ' IH lh;;hl ,j Curr ·nl work involvl.,.; 
t HTt•l tti'lg .,nk qu ltt\' v. tlh o..uil profile, ph)~ical 
auJ chemic.u cl\al' .. d r i,.t1c-: 

Impact: \\'hen r omplt'lt.d . h~.; e<tttalion.~ will 
pt·tmlt ohJf'l'tivc dt tct mm:Jti m o: ~ ite prut.luclivity 
1"01' <'ilt h :;pet·ies ,;o thu t :~ill's t:ll1l be runked for 
management aud investment tmrposes. 

• £dmontl a Pache~· 

Reforestation stocking standards 
Situation: In thtl .'1'1\n•b ol' tlw btt!r:tlure incll· 

·aLl~~ t b..1t t'H(.mL'• menl (tibtattL:e IJut ~·E'•.!l.l lrl!k1:;) 
tm}Jall . ., tor,·~l 'U.I!Id ,;clcl. l'ii:t.P of trt t'~. 1 ncl wnod 
CJU.tllly. Yll'ILI c·ffue s dcJlt't' d dll spe~.: · E>;; ,tud woud 
<lwdit. ,r t!ll't<t'lb th pL·nd em :-fl~:< i ·~ ltnd <:nrl-pn duel 

llSE!!>. 

Purpol:le: 'l'hu puqm~t; •)t thi'-' :-.llll.h i::. tc• determine 
fnr -\ln»kn nnrlh\:t·n - lor''~l pt!Ci - th l'ITI·c•l. (lf 

pl,lflii ng l'-"pacc·nwnl t1<:vt:ls·of-grr)wi ll~·~lltck plnn 111-
tion ) m ..., ,, m size> (hr.:1gl11 ourJ ditum f•u·Jnml per 
ar re fihf-t· ~ Itltl::.. and 1J11• (!iT•~<.: I (1f sl(• ·king (ln .. ·e~ per 
uc:re) •>n wood tJU:tlity. 

199~ AccumplishmentJoO~ Tlw t•fliJ<:f c;r t~Pdl'f'nWnl 
i.nvulvu; lot.l!-l(!t'm pluntat"iun cnnJ, with bl:lt;k antl 
white spruce. tdmnrnck, and iodgeJlOll' ptn•?. l'en-
year bun;val ol t:tmnr,tak ill Tkmanza ('Jt'l'k is poor 
Llue lo uwironmt'ntti.l pt•ublems. iudutl.i.t1g LlofolinlorJ,; 
and puc;~1llly apllidr,; fivt>-yeat• ,urviv I of l••d.,t.•ploe 
pin•! nt Tok i:; ... uh,;f nntinlly I •<:;~'> than I hat nf t.ht: 
otlw,·tiUt•e •:~mift't'"'· Darnnge in ludt· lwt·e hrow ing 
anti\\ iullt' 'burn··; sqturrel~ ·~liPIJin~ mu ·tly lalNal 
hraudH:·::. anti.. t-lJt!cie~ of bud in;:.(••·t hav damHr.:ed 
white ::.pn1ee nr Bonanza C 'n ••k At all "'it~.·~ . pnH: • 
gall u phid mIt~!... til tinns ,1 r<· modwo~ t., tn bt'll\',Y. tlt~ght 
~rowlh ltl the two Honanza Cn!l'k whitt• J.lrut e site~ 
paralk•l ont anotht•t· (onn :-Hu 1;; mom pt·othH'th·c 
than the otht•r): hoth sit£·~ at 12 yt•;m,., t'ihuw lt•:-;s 
hei~hl ~1·owth fo1' lht 1-fuot bllllfil'~~ ancl 12·ft~ot 
-"qunn• t'!"!>arenlont..,. 

Jnitial.-.P.arch oft.lw litcrnltm~ wufi1m~ that 
illlpl:lcl nf et:.[Jlll 'I lien· l) t' ~tt)Cking ot• ,.,uud ltUality 
Yant'S !Jy bo[lk'f'it·~ IJnd "mi•Jll'flrl!Jl•t. IU'H' Jt~arl\• !'I(JI:k· 
i og ;I fr i:!d,.; k 11()1 ~ ll-1'. f ~q lll'IH')I, ll !l,;m·i:ll t tJ Uislurle(] 
am] rPactinn wouc.L l'ing widtlt pel'c:t:<nl,,f Cl•n•wuml 
(juvenil~ '' ood) in a log, ll mount of and •~:~irn hle 
re~chon wood, log l a pi'!', uunlwd 11L'!'R, BPl~eitir­
gravily. uml mi~·1·o fihrilnn~l~· - Pr,limina•y 
~->Bpueement guide1i ncs "' (•ru coutiJ•med and pub-
hsher11n the l::ipring 1 !-l9H Agrtlllor·c•nli;;. 

hnpact: The le\'clt~·Of· g-r~.~wil1"-...tod l)lnntaliull ... 
dcuwnstrElte thut futur~ munagPrnm t uf tumurru•k 
ancl lml~epnh· pinr. m•··dA fliJ·thru- :-tud ·• Lctn~·tetm 
re:iulLs fo1 hc•Lh l>lm·k and whitt> .;pruc:t: willllfll\icltJ a 
l'ncmnl hANJs fnr ,, "HC::::.-ing I he irnJlfll..'t of C:"'pn•·em ·nl 
on tre·· ,h· nlt<l r. height, anu bt•aJu-b t·hatac:ll'rl:.lit:'-'. 
Btuzier';-; summary provide~ lontlowuert. v.;t h tl 

tlualitari\'e decision llh)deJ tor making c<:onornnnc 
decisions ho:;etl on individu,d monagPmeut nnd 
milrk<~ling objectives. 

• l!.'dmoJtd (. Pacl.-et~ 

Situation: 1-:xi"t ing rmhli<'ht tl yic:ld t~tbl<'s and 
equatirmt:. m Jl;l likely willl••:1d to ermnenu pl!r acrG 
volum · ~ ~ .~[ lr.l:lll!" uml tJrediction::-. No ftH ,.,t manage· 
met t lllod··l adequate!~ u:hlrt::.:.E!~ in-b'fll\o\ [ h ,,f tree.;: 
thtn' 1s nn ~videncr• thnt ~tanrl~ t~11ir•nlly t:ill in with 
tit"1.•dlmg:-, at a rvtl u twit•nt lu hc,•om,• fully tllot;ketl . 
Exct!pL tor dd~Jill:'u lonl efforts, iufurmntiun (·uu"t•rn-
i.n~ erosysl om pruCt"!'i::o• s, ti.mr.tion:-;. li nd .;tructum" in 
th~A.Ia:>ka norHtr•rn t'ur,•st i~> Lituiwd \ tl<!cd exist~ 

25 



26 

(OJ' H northerll-fL)l'L'St netwoJ'l< or p]nt '- Ujl(lll whirh to 
hase ) teld L'qurttiuns and LomuniLur fnre-.t gruwtl1, 
t:h.mgc, amlltealth. 

Purpo-.e; '11w (tlll'pos~ of Lhi;; ::study is Ill ,·,tahJit:;h 
ll netwoL"k nf 1 egulur rc mldn~ur •mt·nt PSI-'.!' 
thn•ughout :\lm.,J\.a's nt1rtht:Jrn {urest i'nr chnt•lopmcnl 
of growl h and y1eld moJI-.!1~ and equ.ttion'-. s1.h icul · 
Ltw '/mana~enwrtJinve:>tment deci~ion mnking, 
tuotlcling forest ~ucc..:es::~ion, uncl monitur-i.ng r.n·esc 
health. 

1998 Accomplishments: Fift .. ~ -.,..even P~P~ WPtl" 

est:.J l>l is heLl al HI si tt•. 111 1 he ('qpyu•r River tlr·' i nagt• 
hrinhring lhe rot a! PSP:- 10 d.th Hl ~11 wi1h an 
additionnl 1 !H) Rustnined Yid<l Jllot:; (. "{P .) (tlt!Ul-
ml·n 1 plot~); 1 i5 11f 2.''ill dHutple tnrr''i \\ e t'e aged rrnd 
radia l g-rowth wa~ ow•lsured. An uddit 10nul 17 st c•s 
wr•r(' lota ll:'(] md Pl-l'tuits npplwd tor in 1 hP Copp 'r 
Rivl r ba in . An a tys1s of Tananfl Vuliey PSPs w as 
)rut Ultl !d uslllg PC' 0 HJ ) l'l'\\'INSPr~\1 and 
U.J:.."TRENDEO CURRE:::lPON DENCE t\N.\LYSIS). 
Observations indicate thut mru y stands are l 1U1e.t 
overstocked or u ndcrslocked, under~todtt!tl ~tnnds 
p1·ohahl~ originuh!cl a mixed stund~ u wltitn {h•' 
hardwood 1 omponPn l llil'd out, l ~av1n~ tuo few 
t·miller· :;l.em:: for fnlJ "LL.wki nj:t. 

Impact: l,reliminal} data l;uggos:ts t h<l t m.tny 
fm·!':-t Htfmds are ':tp;'J hh: of pruclucing s1~ifinmtly 
~ft'o:tier a mou,t l" of fibC'I' ;J11d thur iuitiul moc'iela 
mnckquately t~xpluin SU<'t'el:lsion. ~ew model!' and 
eqtmlmns wJ.ll i mpi'OVO r£'source manaj!~meul.. 

· l!..'dmond C Pac.krt' 

Forest health and protection 
Situation: T•oN'~t health i !'> a poorly umlNstoorl 

con<'«•pt. The lu~allh of Alnska'o~ nmi h~rn ton~~~ IS 
qnestiunahlc . Exten.siv,· nrt•a;; 11f for~~~ hnvl' been 
killed hy in;;t!ct'\, lh::;t's"l' is 11 Henou~ pmhlt:m, uml 
pa,;t del.tb~ rr:ttt' ~'>xclm;ion ol fU'e hAs exm•et·batecl 
t(,rcgt lwnll h pwblem;.. 

Pl.U·pose: Cun~nt E'rnpbnsis i~ th r~efolrl: 1) to 
rlt'V' l,lp ami dJRS<'mmate the ('f1ncept of forest heal th 
fM .r\lu.ska ~) LO d{!tennine the ~~c..'Qlogy of eugt·avf~r 

b('elles (/ps) and telationship lo the hn rvust of 
spn1ce, ~d 3) to tdontif)' control optiun;; and ecosyt<-
lcm restoration options fol' lht- control uf Llle ,.; pnlce 
beellt> ( D t•nrlroclonvs 1'11/tiJ('IIllis). 

1998 Aceomplisb.m.ent'l; W helped dt•vdop n 
lL~·hnical wm·k~lwp: ". 1auagin~ fnr t'ol'etjl cundition 
in inll•rtoc Alanka," whtrh wa::, prt'"Wnl t•d Aprl19-I O. 
1998 Wf' fuund th< t engravt·r hl'c..tJeR do not m1grate 
fm· f'rnm slasL pill-;:, and ronu·ol 1::; po!'!~ihle th rough 
trapping Lilld guml d t•anup afteJ· harvest or fire. W£• 
nkn pre:;,t>n ted t wo pnpt>rs at technic:al wurkshops. 

(n~pact: .\ bettc·r undL•r~>l:mdmg uf fote:-~tlwaltb i..: 
now bemg ]>rescnterl to the publit nnd aids i.J1 g«•nt•r-
oting healthy debate. Control ophnus ftll both the 
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Pngr l\'er het>liP nnd the ..:pnu::e heetll;! have been 
llocument~d and nrc> nvail.ibl!!. 'J'imbe1' lutrVf!"'t wiLh 
an<l without prescr1hcd burning mny be a h~l-l~ 
catastrophic surroga t c to th£' sprun! h~>el Ito; ,;;pnl•~• ~ 

he-t.:tlc "colo~_..- ;:;ngg~st.s thnt fu t url~ managetm•n l uf 
spt·lu'c rna\ nect•t>sttntt .. au t-nlllmologic.al rotation 
thal UHe~ H 10- 111 1 ~-intJh mt xiumm dittuli'ler. 
En~~wr be•·tlec- are h•, .. of u 1·i lt t hnn spl'uct• 
bu tiPs unc.J t·ontml ~lmiqu ~ ~1 • :wailabltJ; risk du<.• 
tu lht• en~a\ r b!!etl' is ruuch Jt..s;; rha.n ht~l it<vl"d, 

wlth many< .-mcerns und the neetl t'or high-cost 
C()ntrol m~usun·,., nlle,;nted. 

• Edmond C. Pud.•c, · 

Forest ecosyslen~ management 
Situ anon: No Cllll.SPnsus erut~ UlllOn~ pl'ofes:o:;ion-

als or the puhTit• n s to whnl thr toucepl <; of ('r()Ei)'$h:•m 
!l1}illilgCn\L:UL, e<~o,;yRteul anJ fort:'st heallh, 
biodiv"r~ity, ami ,:.;.u,,tainuhilllv rf··tlly ll1t all.. E~!'l·n· 

tiall) eco.svtem mnnagenwnt can me~n mnnRf.,>i.ng for 
IJ iurhver~ity \V'tthou1 con:sell~lh meaningful dialogue 
is ;:;t ifl t•(] 

Purpos(': 'l he ptlrpo:-c ofthls pm_Jccr is to develop 
l hu <'onct>pt of !K'o::;y:;tem munngeml•ll t nnd integrate 
t he concept "'1th hiodtversity, forest health :md 
protf'ct ion, and ::;ilvic:ult:ure to Lettr•t mnna~e lhl! 
forest re~ources of _\la:skfl . 

T 998 Results: Dt·finitiou!'l Wl'rt' tl dapt.Ptl f1·om the 
litt'rUI urc to adures-. th(l Ala~k.a :o~•tuntion Find'ngF 
were developed mto 1-1et·m:ment pre.:.enlm .. 1on fo.rma t -. 
and an' uow iJ\ ,l ilHhle lot• 1ldmt~. Wt!. beltmrl rh velop 
tht• W<•rk hop "P1·opll) anll Lhe fc>l't:.,t: Urea[ing n 
pru·tHen:htp: A wurkshnp ahont shuping the fwuee of 
tlw f'orP'<I rl::'::>ponq,ihly.' whi1•h wa:s prest-nlt>d -l11o 5-
6, ImlH. 

lmpac•t: Thi:: proJect mere uses acct>ptancc of the 
p:-~radigm change from m.~nnging fmest !·c•sollrrcs for 
t oJny'F perceived dt"mandt=~ to mannging to G.l:-JUre n 
legacy uf hiodivt'rsity fo1· l'uture 1-!enl!rationR. Defini-
tions for rned the ha;:;i!i! feu two ont -day prufc.-.sional 
WOI'k"'-h ops (one> at t h{J rell uc.:ot uf t h Alnska Soeiety 
ofAmet··<·nn Fore~ter:;:) on (.'CCt«y,tenl m1mng-ement. 
Al~u. iuJL1rm·1tiun ~as u,;t>d 10 dev l11p :.t puhlk 
pr<'Renta11vn eXJllnm.in • buw Lo adapt silvieultural 
sy!- lt•m;.. lo ecu.!l\ stem mnnngeul. 

• .1!..(/mrmd C Packt·t' 

Early height growth of white spruce 
Situation: nrowth of lrces varies regional!·: li!tlf.> 

information exiA: ubouf the early height JmJwlh of 
white Sj)I'UCC in Aluskn. Eflrly lleight. ~mwth within d 

region va l' ics Iron:. s.ile to ..;itc: and p(h.;Hhl) \r."it h 
~tocki11g·. Know Judge of ~ill lv h •ighr gnm th pfl ttem<> 
i.!; t'!o;ScntiaJ ><itlet> mn ny mndelb tlo nt)t indude th•• 
fir st 10 lu 20 Yt?ll.t~ of growl h and most rm.1 hfl.t-t d on 
tl·ecl'o that have l"l'iWhcd br ... ast f'wight ( t.5 fed) 



PurposE': T lw fHll]JOsr of this project is t<; develop 
o mod{ I of thL• t:>n.rly ht:i~ht !;,'l'OWI h pott urn:-; IJI' 
norlh• rn·fLn·esl tr~e specit>s \\ ilh i nitini ·mlJ:Jbsi~> on 
J.!Lllllt•d wltilP ~prucc•. 

1998 R~sulto..-; In < ddition to Levd~-vl'-Cl\1\\ ing-
"-uxk <LO( ~~ pl.mtnliun data, intt rnml l h '!~bl 
nn1wth w •~ mut~ured for 25 plmlt•t wl>i t•· ~prw•eun 
m, I ·mpor; ~ plllt - nll9 lo!!Stiuns \\1.1.:0 of F·Jirhank,.,, 
Datu Wt't ~.; ('11••n'd and ~<'nfi ~.!d tnr at ulv::.~'"· 

Impact: Tbt:' UJ()dd will he u:seJ tu prcfhr·t ~>x­

p~:d 'd lwq:~ht 1-,'l'OWth ag::Un;..L which growth ol othor 
phlnt.u tion ;; t•un he assessed. ~pproximnle R!;e at 
"hi <'h t rem.; renr.:h fn .. 'e·to-gmw statu le.~cape over-
:: tory competitillll h·om slu u h spPcie.<;), t i nw tnr t r ee£; 
to reach hrt •nst-hei~lu <.1g-e, ar.d t u hc]p ptetl'd 
f.!!'U\\ th tl"tlt~d:OIJ "or .d cld forv<',tfii.S. 

•l:.'dmwtd C Pad.H anri.Jomw Hollingwrort/1 

Individual tree volume equations and 
tables 

Situation: lJi~a~c:emenl exi ... ts u\'PI' llw ;H'C'tlrac~· 
of t!X i !-=l in!{ f:qunt i ~Jns rrnd tables. The puiut" of 
tlisagrut-nwnl. mduch• etmt·crn:-< h) pur•·hH;;•·c<J and 
.: ,•llers 11t tilllllt=r OV!:!l ru:cLu·ac.y, iliHagtt't'mt•nt mnang 
l11hh'" fol' a gi""n R"lJCcie>l . and tnPtlwd<•ln~y. lm-
l·l'ruvNlut ilt:wl10n uf lihcr n•qmrros grt>ater ~Lccut•acy 
ancl ltl tler Lllti.za1JOH stam}H l 'rll:' . 

Purpos<: The purpohl:' oft.bi:!i- proje<·t rs to ctewhJl 
tn l vidu,tl ret~ \·o •• lmf' cq11at on,; and hsblPs fur eacn 
!!(Jectcs h.\' hw!!t'ud imatic zom:s. 

1998 .\ccomplishments: .\1 "' hitL '-'JH'ttct dat~1 for 
Lrt>es north of the Ala :ka Range w~re cheLkcd fot 
E!rtO l'.~, Hll uuditio naJ 19;) white sprUt.;e W CI'() ffil'R· 

;.urccl, and c.quflt iuns wer·e clt.velopuu. The tlt>vdtql-
mcm l. f!f p rocedures Lo t-f'st ror <ll'<'UI'UC) and alJI,IW fm 
I'OIUpu t if'OM wi~h ulh\.·r pt1hlislw d equntmns is in 
pr•)g re:;s. !Jnla colk ctiun t(J l lt.inu c•~ f'i'll' ot ht•r «[Wt• ics. 

lmpnrt: ~ew eq nation s fU.ld tal.llt's, h:nwd on 
r 1bu~l ~tl.s of data (e. g .. ± 7811 ll'I'<.~S m thl) Tanana 
\alJey nJt•asured al four-foot mtt"rvab along holr 
fru m a six-.ncb ~turup), will 1 eplute old ~quut ion~ 
und tnhlcl' hecaust of greater sa mple ~iz.e, lnt k ol 
:~tati=-til'al probl1·m~ ~small tn:{:S with ncgotive 
vulu mes or 11101e mcrchamabl<· volume t lwn tota I 
volHm0). dose!' n t il izntion ·tamhrcls, aaJ volume 
wtits beillg in L·ulm~ fN:I. c~t1hte motrr,;. tnns, t1nd lung-
tmlS. Equ a tiun." a mJ LBbl~s will im plUVt. ct•niHt' 
l'~limHW.' nntl ncx;b!lity tn market.ing wood, wl1ich 
will hto!nefi I both buyr•r,; and -..t•l h•r, . 

• /!,(/mond C Pad,'t 'f! am1 lbm A1olone 

Disturbance history in the Tanana 
Valley 

~------------------------------------
Situation: .\lun has impa~:ttd cc·osy"kmB a nd 

biodi\ P r :-at v t.h-ou gh rinu:'-~nnH tlml'" Ul tkn•wv;r gl~ 

a fld M1mchmea dei1b£'1'fltely. Tu :;u~gt•i't I h.1 t o 
cond it i()n at n pnrhculnr pfli..nt in tune I" pr1::-;lnW 
iguor( s l 0li,: n•nlity. In .Aln,.ka, much of lht- ptlh l ir. it,, 
unaw.tn: ol tht~ IHtm:tll, ohorigin.1l. nncl Elll't•pcau 
nctiv1tie .... thm have ll'd lu the fon~l:< of L<tcln~. 

Purpos(:: ' l ~w pllrp(l,..t~ of lhi" 'Ludy i to do ·umcnl 
h.iElul'icul infcwmul ion(' mccl'ning mw.J-CBI1.-,ctl 
dil"ttu•hanee l)f twrtht·l'll·fop•,.1 ec·w.:y. tt•m-= in .\lu ~ka 
and implic·n t ion~"> for to•· ·.;;t re,ourl't! plaun ing aml 
evm·y~ieru mun:Jgernerll. 

1998 Accompli..;hmt>nt~: Finoin~ Cl('mon rrate 
that conn·ary t•1 HlatL• and uatioual pullli£· hcltt•f!', 
humnn i111ptH'II" on interior Alaska Core;:;( hnve but!n 
much greater t:han m·ccptcd fJr nnLlc;putl!d. Majul' 
humnn-cnu~ed c.li,.turbanc~s indude: n!.uril!innl nnd 
modern US(' of fi 1'<.'; fin• r·outml tll excluti~ or mini-
mize tlw l.Jl'tol'lt':tl rolt· 11f lire~ und tim !I "r hnrvc~t 
(includin~ exLt•nsi-.c d .trc:uttiugJ in ripnrian zunf':-;, 
t'S]JrciuJly fo. "'1Pr JW'Pder fuel allU (JI1 h{Jth nllt)cl• 

plHin-.; ;mrl llplal"tl s r ;r !-Plh•ntl fuel. pcm t.:'r ~erll'ra · 

Lion. uww Lirnhtt·:-:. 1 l' ,1 ., •n d hddg •~, rnil tie,;. and 
t:re~t!C::- ·.and ~norS(Jn I ·wei mmm~rt:i;1l Rtnwt\Jrf',... A 
journal pnpel' hn " h• en ucrtopted fm· 1•ublit'ation. One· 
papL•L" wfi~ prepnrPd nnd mx:opted fnr a pser-re,·ie•v 
.iournu l. 

Impact: FimlinJ;?::. shuw that so-c.a.lletl pi·i I ine 
art~l\:4 idtntil'il•tl in r•lnlllllllJ! documents a re tlh~ 
rt•-.ult 1)1 tlmlH~' hnn•(•:;;l , and 1 h tt, n•ntnu·y t11 (JlJl1lic 
;latement!l, o.: t(lrrl\vhet>lt•rt< did a~cemlth • Tunann 
River to more thAn 3011 mi],,.., ~:~.how Fairbur k,. Thu.,; 
riruber harve:st wa~ not unknown in th · ripnrtt:l 
zonP thertJ. Findi.Jtb.~ ·J..~• l bt ow lhsL fit•e w.t:- U:,t>rl 
rlt:l]hel'ut •]y lo burn e. tr·n:oowe .m,~as ..o Droilw.:e :ame 
hnh1tal. 1:111<.1 control m~t·Ct:-. (moi'lquitn<·,.; nnrl gnntt> . 
'l hese examp le;; haV(• het<u u:ocd alon~ w1lh ,t lnrf.{e 
pnsLN dis play f'ol' pml(•sfiional pub he ~ducation 
efforb: .. t() .Hhow thnt rtfl'Pplnhit.: ~nrt'ogna•s must be 
developed and to l'evi,e :111d imp1'0ve fon•!'il • rl'i'!Om'!:P 
mar~a~emeut plans. 

•,Jumr·~· Rm~·o;/t•r rmd r;;dmmul C Pad,·et' 

Seasons: the global plant waves 
Put·po:-P: T lw goa J,.. oft hio: pmjr<P-1 nr • l(J impnwt' 

~denct.> . mJth, ~ tu..l t .. ehuolugy !::!dncation uf p1~ 
cdlt:gP student.:, mll' to uhtnin LJn-th,~-~<.ll&nll data 
vlilidatJon nf ,;atl:'ll tP·h.,~t·r e=<t;mall's of llw -.t.m·t 
{grel:'n-up) and eJtd (< e rlL>B4:'eru:el of lllltural plu nL 
growi 11g ::;cnRont-. 'l'hP I!J'e-c>nness index called the 
Norm~-~:li:t.e•u Dil'ft•rcncl VPgl tudon Index i" tvpically 
sca1ed from le10s than 100 lor rlon-vegetnwd nn•nri ln 
a maximum of 200 ti:n nn~a .. with e}..U'eruelv hi~h leaf 
areas. Chnng(' m lenLHl of growing Q~a"llll" i.~ ,, 
m£Jjor {Hltl•nti.tlmdlt. •,,,. of climate rhange. Climme 
thallgr. j._. t'"-j)l't'l.t•d I) bt of gl'l~<'ltcT magnitud lll 
high-lariludP ueu~ :-uch as Ala k: . 

199K Accomplil'lhml'nts: .A. K-l ~ ,.cf.nnl ha ,ecl 

Fall W'l't 
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H:'S~ar<'h p('f)jet•t (m plnnt pb~>twlogy waf. iniliutPd in 
1 H9t<o. \Ve rl ·velo]n•ll prutrwrJ l ~ tor PI>SP.n.;ng grt't!tl up 
'lJtt.l!Ot:!nt~~c;Pnce of un t \ l H\1 vPg.Jlal ion at seJH,ol ·it•'"· 
Adchnonnlly. we also hegun work uu thl' dralt leat'n· 
iug flrtivi.tie::~ thu t wou~d supp11t·t the -<cienel• <'Oll· 
cept::-: and sk iJls ~mht.'ddeu in lw pr JtL)Cill~. 'Tlw 
protocols und l earH n\; net i\'ltil!...-: r~.rc pn-..ted at Lh1 
w1•h s ite hltp://ww\dl •t•.unf.cdul-dvr•rhyla/glr be. Wl• 
lnunctl teaC'hers of pElfl idpn ring Rehouls in 1 h• 
Woha l J.,•anWI!! ;tnd Oh~t'l"\'aliom~ to Aenefit 1 ht• 
Em1.r 1.wwnt (< rLOBEl Progrnm n.nJ th ! pheuo1ugy 
prntllc11b. Th~ It nchm·::~ subse~tnently Lru mcd their 
st tdl·llt". :-;tu LI.,.,t~' in fnur pilot schools Ln Fuit·ba.nks 
guthen:d &lnra ou timing nfgrut~n·UJl nnd ~ow th l'llte 
of' leave'! of key plaut ~pee,ies at lhci•· GI.OLlE ~it·~­
!:)tudenls in 11 pilot sehools from aeros1- A]uaka 

28 tl•:;tcd tho draft .sc·nestLilte Jlrotnwl i.u S~lll l'ml-1 r 
1 fl~l~. 

lmpnc t: B) llL'Xt ye,t r Wf' hopt' l.o hnve Ruirlciem 
gr •en-up :mel 'Wlle.!>l!euce dn1JI gat h~1'ed hy pi hu 
~c'hoo]o;:; au,;, .. ~ Aln~kl'l ru hegin v . rifying rl.'mutc 
--eosin~ i nmge::. ol g t't'<'ll· ll p and L he plrmr IJ.l'Q\\ iug 
~etH.m. 'l'hei'.t c!Ht.l will hPlp det.enu.iue the oppropt i· 
Ut{• sAtd.litE' rem(ltc '~t.:HS.illg gTt·cnnes~ valu<";; that 
lruly rcpree;et t rbe !{rowing season. The information 
gmhet ecl f'rom this prc1if:ct ... viU be u~eful to r.1 i maw 
modelers nnci to stnkeholdt•t·..:. in Alaska. 

· l:.'kwa :::!parrott~ Dal•td J,(•rhda, Le.,lir (iordon nnd 
l.lnJih1'r Cioldmat. 

Landscape radiant temperature 
changes due to wild_fi_r·_e ___ _____ . 

Purpose: .\ wnrmt•r nncl more heterogcneou:. 
lnnclbcap~ li1llowing wi lJ.flre moy promote com·cction 
lt•ndtng to u:wreased Jightn..in~. 

19!)8 Accompllshmc~nts: By €'Xl.JJl1 ining l ht" 
thermal chllnncl or Llllliliut Tiwmntic 1\htp]H'r 
imager). we folUul the rauinn t t t'TnHl rRtm e of Lu m 
scars ln hl. si'-•niiican t ly higher sud more variable 
th.au the tm•n witlun J() km ~url'nundtot; f"tu·h hurn 
sC"m· This pnth•rn of\.,·a.rm bu t·n H'ar;.; Wu~ l'Unsi,o::tcnt 
[(u mw, du PI:' and IL·n year · rtftt.-r fin·. Wh) Ul't' t he 
ltuut scan; sle"nificantly higher in rndinnt lt·mpcrn-
t llrt''' Perh;lpoi t hlb i..s due tu low transpi..t ntiomli 
t:onlm~ relntivc to the vc~etatiou ,-urrmmdm~ 

Ullburncd areas. We nrc currently ex:11nininl! tht; 
patlet·n of lil.!htnin~ . .;tt'ikt>s hefore and fi lluwml~ 

lvr~-::e Ji t e::i . \\:l· nn~ also exa mining ,.;a t cllit~ imagen• 
for L'\'i tlenrc of cut vt:crion de\'i'lovmcnt frnm re~:enl 
hUln seat'S. 

· LJm id l:•rbl·/a ufld Dorte f)t.,·sr'n.!J 

Spatial Analysi.., of Alaska 
-Purpose: 'l bi ::; rt':-learcll primarily addJ·es;:,•s the 
l"al'hlln dymun.ics withl.t.1 tl1P. fon·st s ofAln~ lm. At thi.s 

l imo thu model ·s hcing put tugt>th.e.t• and lt:J;( •clrm a 
det'in itivP qd u( fon:l't Hrt'a~ Jt tntcriorAla:-oka 

1998AccompiL hruent:-.. l'ht! Spatinl AIAl'.'k:tn 
F•m•s.t l~('CJ.~y..;tL'm l>ynamir· ( ' J\ 1• [~[I ) mntlc l w :1. ... 

vajdatt•d nero:-::. four c•f ~h~-> most comm<11 VL•get8tlon 
1~1H!~ ft.tuntl in intet10J Alnskn. ThP v<·gt..•TutlClu tyJWS 
\WTI' 111 alder (.-1/nu,.:; ·pp) unci hal:•am pnplnr 
(Poplll lf-" tMI.mmiji:m L) ~itt> ~r·P2j: an old-~rowth 
hal-.tun pnplnr and whttP ~pn.l<.'€ tPict.'tJ l{lauca 
(l\lol•nchl Vn:>s) oite tl• P.n:" mixed deciJuou (pr· ma 
rily brn:h <Betula pap}'l'l/l'rll f\Jar ... n ), asptoll (Populm< 
trenwloirk~· Michx.). ;t HI \"'hirl! ~ IH'UCl' "If" l U P2) 
ancl a mature '" hite :>1)1 ur·t• IU P3'1 ;;i lt•. 'l'he FP 'I te o; 
an commort on tl·, tl •udpl:ttn along tht! 'ranann 
Rlv~r urd the UP ~it(• are t'Ollltnon 1r tlH upl11nriF; in 
int~!l'iur AJn;;ka. SA FED '" £::. oao.;ed nn t hr' Rrowtl1 tif 

1 ree~. Llw rtmmn• Cit ll t v•t·l"o II o.ncl its L"ht:Jmi ;tl'y, nnd 
mic;n1hiH.) efiic·wm ~ for t 1 t!,..t nnor decnmpo$it inn 
The stnfl far tors (f·lim~ttP, tt1pn~n1phy. rti~turhanr ~,·) 
are UJ;t>d to drosr·ribe a hroud·t->cnle dus~ilicotion u. 
t h~· lnnd.;c,!pc to rlel'inP. ha<:liL· l imit :<Jtiuns fur tlt(• 
dri,•ing vurinbles. 

lmpact: Thi~'> work will givn tl~' the ahiht ~ tr, t ~~ a 
vnriel) &Jf fo t•esl mona 7CJDent b~hniqm·~ and putt·n-
Li.a l dHtngcs in climutu. 

·John Jlzm! 

Frostfire ----------------------
Situation: The! c•h1ef ndvn.nt .. ,~·· of a P.iwulalt:d 

wildfiN.' is that the na•urul wildtit ·..; nt vPr prt&vide 
adequat£: notice for ;:;cient i;:t.s to full) lllat·ar.tt:>rize 
the forest h~fnrehand. Thi" ft,rc ·== l.!(JJlugi;;t~'> It• int'L:!l 
pre-fire pat Lerns nnrl prnu.~r<.~··,.. from ... ttrr,,unJing, 
unuuuteu lon~sl . 'l'hu:; ~h • qu~1 i!t.J., ho\'.- :.~milnr 

Wt'ro LhL forest"' bc·fnrr th ~ tiJ r'? fo'{lr l'Xnmplt'. whv 
ilid tht• fire hurn une Hrl'll and not the (tther if thty 
w~rP. ... o dimilar t n beg-i11 \Hth'! 

Put·pose: M v re~~·nrch c·ont inut'~ to focu ~ 111 i ma 
ril) on hnw d~:.turh.wc·t> 1ff'~ct.s b(•rt.•al t'on·Rt soil 
tl'mperu lurt> ca1·hnn eon tent, anri fJtbet va n.tblt·s 
key to unuerstan<ling horeal fur<~~t productivity and 
itd ml• os the Earth's "lungs." 

1998Al'omplishment.: . \~port uf Llw Ft·ostlirc 
project, an ] ] km.! fm I ::.t~U WatC•Nhf'tl W'ithin Uu~ 
Cm·ihou Pnkor Cretk~ R•·;-l•m'C.h Walerslw<l 
(CPCRvV) il'l ::lutnd fur a st111 tt lut.,t wilillire a!:'l ~oon 
a~ p1·eRc• ibet~ cnnrlition--both nnmrnl aud adminit·· 
tru liw~--are uwl. Tht'l"t it:o an £•-.tim;tll'd f.iO"Il prob 
ability thar tlw tire will m·cln· Jur.n~ summe1· 189H. 
Fro::;tlire resl'ar~hero ha\t' c.:olleC"tPu and mmlyzed 
pl'e-fire data. Mf•mber~ ot lhe Forest :-loi.l.-. Lnbora-
tnry estahliHhed oncf chanwtcr-izerl & serit!s uf ;m m 
by 30 m plots in thn:e t'onu·a.st iug vPg<·tntion t) fJ£•., 
(mixed hardwouds, open-canopy blnck ::-~ ru·uu?. nnd 
dosed-canopy hlnck spl'uce) in"lmrn" ,., a t f't--lw<l, ru, 
well a,.: in "runtrul" s1l~- l!h('\\ !.len• in thr CPCR\V. 

T mpact: _\ crudul que:;L on is whetlwt• JII'IIC'E:: he~ 



~uch as ;.;m] rc:spiration in ap1~arently similar sit~~ 
rw t.u ally ~whav(• in comparahJr. wav.~ . Wt· ho.vc timnrl 
that pa tterns nnd rates ol su.il rer::pi.rati.on ill ow 
''con tl'flln ~ itt •:,; t•}n!'- ly trark Lhol'e of the "hurn'' F>\t~~ 
wi.Lnin •:egelfllinn l_vpe . 1'hi:-; confirmnl im1 nl n111.· !'it t 
pair·ing ·-m~arly llntqw • in ~~·uJugicsl AI ucli~':l--· 

greatly Sll'tin p.rthenb CJUJ' ahility to infer shun - :md 
lnng-1 erm "'ffr·d-.: of fu·~ hn;..;{ d hnl h on CIJffiflUr i:;rm..--. 

1 wfwet+n hurn ;m d con t ml plr)ts <mrl hPt.W(•en pr~· 
and p OHl-n.re mt'a.iul·~ments. 

Impact: With some dry weather nnd ct bi t m' luck. 
we wtlJ be able to use these compansons to learn 
bnw fi r·E' in.fl1 111Dt'es hnr("Rl forest dynamic-B. To )~:ctrn 
mun• <1houl th1s projP!'l n nd .L'< prugrt•ss, ymt t.:l~n 
aec~.s pl'ojE>et i.ufuriUHtion uver the i.ni ern~~ al lutp:/ 
w ww.lter. uaf.edu/ -jimrll:Jt'J]f'J'W www/frc, stf:i.n>/ 
f1·nstfi n •.h I m 

• Arr•1d fit!r•ntinr-' 

An alternat ive to cl~a1·cutting in tlH! 
boreal fores ts of Alaska 

Situation: 'flu:~ natmal di.!;turbanct• of horeal 
forest is Wllclfil'e . The most comm on mt>thnti of 
timhcr harvest in .'\laskn's bon:.>Bl ff1rc<>t iF- dcnrcut 
loggin g. S-ome of the eeosy-stem efier: t ~ of Lhi:-; type of 
harvest are simila.r to the effects uf wildfire. and 
t=:omc- nrP not. Bot h wilrtfi t'fi> nml clmtlnJt lo:;!'ging 
l"f'~Ult. in m m ·k r: tll · w arnW! "oil tr•mpt·l·:; tun•!', :1 kt•y 
l:mnpunr!nl of JH'OtlLu:tiv iLy in t.llis ec.:O"\'~Le.m . AL ll1e 
~am~ timi!. dearcul areab bck tlw numl:'rou::1 atantl-
in::; dea d holeb ll1<lt chnracteriz~.: moj';t burm·d si 1t•>~ 
The:st• bolt'" are u~t>' l by <1 V<tnPt) ofw-Jirllif'e ,.;peci t~l'., 

rmrl t hey fall to llw fnn~l'lt Dnm nver the ,Yt:;lr::; follov. · 
i.ng lhtl fu·!:!. provi din~o~ a COllStnnt, slo\V input of 
<·o:u·:5(; woody dt•bril5 tH tile site. vVih.l.firt~~ have 
irregular bl)Undaries and typic11y leave patches nt 
trees capabe l ul producing seed . Clearrut a reas lack 
"ut,:h ~fled ~4 H.II'CCS . 

P UI·pose: Th1s reseru·ell ~xa r:u.ine, two site::;. tme 
ltarvPste(l in l 972 a ntl ont' in 1 H8~, to ~on ;.oldt>T the 
long-term L)L•nrofit s, aml Lr;<tdeo[f:: ol g-n•{'U [rt•e 
rd cn.ticm iu bol'f)<tl l'uJ e;, t ec.:..Js.yqtem~. 

1998 Accoruplishmeuts: 'Phe retention of high-
IJllality gn·t·n t-rees in h urv,",.;l,·c! nn:n .. t·a n r~t.u.ll in 
ha rv estt-d :Lt'PUs Lh a t better mimw burned si le<>. Ill 
intm·inr Alaska. n~g-ula.dy-sJJaeed ne~s on=:: "uhject to 
occasional broken tops ~md windthrnw during 
s poradic wincl <'}ven ts. rc;;-u tting 1n slow in put of 
o\' OOdy d e b riS Lu lht! l'oret>t 11uor in. t.he Ul"Cades 
follo win~ i.w rvel'tinr'. 

lmpact: On both upland find floodJ.Jlein :-: iiftJS . 
n~ta i.ning lugh-qun lily gn•til1 ln~l ">' in•·rt-'a :o; t$ 1lw 
nu m ber of na tura l conifer .::~1:!1-'dling~> and suplingo. 

This re~H:!ttrch i:-: heing ctmrlucte-d in coope i·a tiun 
\Vit h Lhe 'l\m a nn C'hit•fs onf'i•r•·nec :mrl 1lw Aln~ka 
Borea l Fm-eti l. ouncil. 

· 'lh cw l . Hrrrt'.; and ,John C Z a.,rulo 

Reindetw-caribou competition legal 
aillllysis 

Situation: This proiect B.Lltlresses varioua poten-
tial kgi'll li nh 1litit•s pus•••l lw £'onflir·t!'l hmwr.xJn 
wilulife a11tl [:>riv atL~lv -owmnl ammal<;. 
Pw-po~e: ProjeL't pUlpuf'eS mdude uett:Jrminiug: 

t-he rights anf1 r~>.:;pnn8Jhilit.i •;; pf UVE::'Itnr•k N\'11('1'" ru; 

wcfl a~.; thost• tlf I he l' t.nte in t li!' mrm;tgt•mc;nl Llf 

dumt:!:t>tic ani.mab. a.ud wildlife, wheu illle-ruL·Limlli 
betw<-'ei1 dome,.;tk animals unrl wiltliife result; in 
dd'!tt<nnus impar.t..<; tiJ pl'iv~Ht~ prnpt-rt:~ . 

lm.paci.; The heut:!fiLto of tlus projen willl-r.: to 
e-ducate farmers. ranchers. sud orher herders em the 
C}<'tC11 1 of thoir lt!g;d righ ls wlwn wildliic~ cJ nd dome!'l· 
Lie animals connict . Tht• t>tudy IS comph~t~J and 
result~ ru•e beinJ! suhmitt~~~l. 'fbis re~earch project 
wo.; fundml by lhe U.R. Burt~au uf I udi.m AffHir!- aml 
administered Lhrough Kawt> . .rak .Kaliv~ CotlJOraliuu. 

• Hr.trl:l' Badt>r 

National parklands managem.ent legal 
analysis 
----~----------------

Situation~ This p)"(dt>Ct addn•sses th1· kgal lim ita-
tions JJusetll1y cuust itut i.onal Rml cuJlllllOIJ law upon 
nat ion a J park manngf•menl. (h~-;crf•hon. 
PurpnM~! Pmjecl Jllll pose~ i11clluh.· analy~is ul Lhe 

3Uthuril) uf th{• Park .'i::!l'vice to regn]Bh• privat e 
behavior un, <•r itiTt·t•hng, nalum,tl Jlllt"k lunt..l!-1. 

Impact: Bt-!ntd:i Ls uf U.lls prujr~cl iw:ltalf:' l::'dur.:a Lll'lf.! 
L11th the fe(le.ral governmenl m.'nag•.•l'ti ,md I hr 
pnhlir rtn thP exten t of fpflt>J'(.l ] llHthllrll} t() Tt!gU1Ute 
purk rel'!nun·e:-; 11.nd Ul'ie:l . 'l'Le sludy is rou1pl~ted and 
the: resuJ.t.s a1·e being submitted This research 
project was funded by tlw ~ulionnl IJ<.1rk Renric..:e . 

• Harry Bodt!r 

An econmnic assessment ,of th~ ma1·ine 
spol't fisheries .in Lower Cook Inlet 
Situa1Jon~ Cook Inlet Planumg Arcll 01l nnd l.aF> 

L.easc .Sale 17:3 includes and abuts prodlwt ivc 
commcrdnl. <:>ubf'lislem:e. un•1 sport fi.~;hlll!! ~Toumls. 
Vlhi lf" t h~TP i ~ c..:on~ider;iblt~ in furmutiun I'egmdin~ 
!..hf' eu:momic \'ttlue and impact nf commercial fu:b.er-
iPs off Ala...s k 81 , t h t3 t c~momi~· nthw and imp;lct of 
:'port f'ishw:ies uf lowt.•r Cook lulut a.re the focus of a 
r;1pidl_y -e xp;u:hling tm.u.li"l ~onumy. 

F'u ll Hl' l ~ i 
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Puq>o~~: S pc rt lil;hf'riP~ prorl\ICe 1 ntH nolll'tlll ' 
lw neti t"' II> f ., Wl'rut•n and m"ne L<Ir\ ht·m·f1t" 111 
t o 11'1-. 111 I' •II t •d hr1;:;itwcses. Out.•r ( 'ontine11Lul ~lwl l 

expr n il i1.n, rlt•\.l lopmu11t ...nd prudu ·tion nctivJ ti1•s 
(!Ut• ld a 1'1"1.'1 t 'lt q lc. lity Qf n"t:n.•ntwn opJIIJrtunitics 
and I H dl•mand i(>r tou ri;:m rr :1 tC'd sctTires. 

1998 Ac complishme nts : UUJ• res(•arl'h 111'\l lor•cc.l 
uredid1n~ model of partic..if)atiou mt.e l'l 1Wgl•;-; th.s l 

can he u ;;~.:c in ronjunl"bon wit., u l'l'gior.ila lll~llll­
outpu l moth l tu rwa ,;ull Lh(.; 1mpnd crf mndnc• .... pm·t 
fi ,.hE ri~>c: on the Kenai Peu.it1S1.tla ecouunn. 'l'l u• 
m ult•l t•.r n " ll'o ht u;;(•d tn pn:rlu l h•>W t l l lhl' imp • t '> 
wtl l vat\.' .t s a r·i: l iun,.. t n Lrip l'llartll' l t •& i-.tic , infl r-
I 'IHI" p; rrtltl)Htri.JU . In •lt.l.didou lo a b a!'t•line t'O t'l'e · 

~ponrling to n !l\Trng~ tnp 111 llJ!:ll. f 1 fin<ll r!!purt 
will d~:-criht · h • re~ul~s of ~ix fiimulnrior., th tt '<1.111 
pt·uvide ior im:rea~eJ lCJL' dent tse) a01~lu suc·rel'i 
which could ari~ from chanj!e::- in s t0ck abunda nc·c 
or from chnng(:" in bag limits 

lmpud: The l\lin.•rals .:\bnagenwnt S t•rvit'P will 
ue nbh: to ll"l rt.·~ult,; from rhi f::tttdy tll pn·rlid 
dt'1lft:: c1f lea .. ~:: saiL'" un th~ lllarint• o:por'l l'i..:hcrit.:" 
nr c n pplP ,•fTect Ron the 1\.r>nai Penin,..uln l-!<1 r rgh, 
Alm= kR, :r Hl U.S. <·r:unmn it•,;. 

• Hull,\ (;, It' I; Juslum (kee/1/.N'rg .. ( 'rtml 8 I 1 ,.,:~, 

Clmd.· /fum.>/. Jllarl: Herrmann. /{dt/t Criddl•, ami 
,c;, '/bd r/ l l't' 

Alaska Gt·own products ----
Situation: P roclun~r~ ,rnd c~ n~umcr::; n ~ul i"lfo 

Jlt.tlion nboul Lht: Uppt:ar a m·e, l t-xtur , 11avm. ;Jn< 

tl ·cn1ll ncu•ptabilin of -.\.la~.n..a Gro\\ 11- prod tc ts . 
Purpose : Th,• 1 .~c:room i!'l ~ ~ ;;edt J tl'-,1 1 •1~ume ,. 

n~:n•p uwe c•l AJa,';{a Gr ow11 prod uct , Jn ;..;n~ r :no: 
.\ ·nlultttral 'l)n«:ept .... we have ~.:undw t('d -.e l~ot)' 
pnnt.•ls. lli<')JIIr •cl mnrk•·nng -.tr at{•gi l' " · ·m d l L'entNI 
lngo~ fn r n umt:!m lls agnn ll l u r·al pmd ud ,; pror tl!'l·fi 

in AlH,..ku mul ruarkl!t~d undt-r Ult: "Ala::-ka l: ro'A- n" 
logo. These pronuc.t · mclude hon~y. currot::-. harl(±\' 
pmwnk( mix, ba L~a and tomatocr;;, 

199~ Act·umpUsltments: In 1 ~~9H Wl <'OJHim·ft:d 
th t·t•e additional taste pLUlels . '1\vo wel 'L n l t he 
,\ •.,-icu ltum l ApprPciation Da~·s ht.:lit annually a t I he 
!·xpPnmt•ntnl ffl l"ml' m Fmrb.mks a n({ T'1lm••r. Th•\ 
Fnirb lllks la.,t<•rs ~an pl1~0 s~U~<1ge fn• 1 nn:ulllllJ 
, ', tsagl• in l•'airhun.k~ The tht e~ t ) pt s t :bt ~ll \H H; 
~ l ffiOl l r !->3\1'-;J ~l Jandj 'lgCT, no t ·hnm•n hli)lll.'lll . 

Ou p'rtwli. t )Ht•fer recl lhe u\\ r-sllupp ·ar:.uwe of 
U1 t<u mmer ~uu--a~ and t:he lat.dju~ ·· r •'4U rlly. 
Ttu y lt.ked tl c lt•xt ~n· of the >'Ummer. us.s t.< a 
wt II R'l tt" r tste T ho1 paud1sts lea4 Jll't>fci·Tt..d th' 
t n tl' ot thl• L• htt"lOJI hnlogna , whir.h lypit al l; is 
s tJ !11 l \\h.lt :-;ou r. 

Ol.J' l'ulm 1 p'lnei comp&rf•d loea1Jy.gi'Ow n EUJ'll· 
Jl< nn cucumh• r-. to tho,:e prodncc·tl in g•eenh•JUS .,. in 
Coli foruw . 'l1w lo<.:ally-pruduced nu:.umllt n- wt•re 

snrwwhrlt green•'r and brighter und h11d m 1 d1•r' 
und somewh,lt r;;wer-tt>r t~1. tf• t han t hu Culliuruia 
Ctlltllllber5. Their lf'Xt\ll"e Wit~ lll PI"(! juwy, ROI1111Whnt 
mor tender, but not u t!rispv. 

Ot•r third ta::>tL,~ punel was lot'mNl in i.'OOJII'r.ltion 
with the Gf'orge,;ot· Botanical <1nJ'den . Out' objl'c· 
tiv·c was to Jet~nnin<.: the ,·om=unh' l' HCC•-.ptance 111' 
fi\'e cult·h ru:~ of ~pinm h prm•id ·cl hy t ,,, I) "Htli S"t'd 
Cnmlum~· ofAnl'horat{e for lielu t ria l,.; .t • ll · >r·mirw 
dntt· nf holt mg. 'Ph<·~·~ were cctmpm·ptf ,.: 11 1 r 
Mt:>lody, tbt' I't'Cuulml:'ndt t1 cult ivnr for tlw Fairhnnks 
al'<'l1 . Melody wo, mot< I preferred f'or it~> ntl rm:tivc 
a ppwumm't= and Jt ,.: f. rvor. :-.:I)IW of thr fiv~ C\llti vnr!' 
in th1! field trial were pl'el't•rred h '11111 pll llt')ist~ for 
their appearanc~. tasLe, <rr lo•xlure. nor· would t lll'y 
he likf'ly to pun·ha::c t lwm if Me ody wer • off reJ. 

l m1>a ct: We have st.aU'd o ~etH'S of puhlic:atwns 
thruu!.!h the Atrriculwral a.uLl Fore~lry ~xpt:l ·ment 
S lalllm th111 wil hu:dtalght the pmductr W L hnve 
l t·sl{!tl. Two bnx:lwn·~ w ·re C'OJIIpl •tNI; H m ~wr·L't 
it 1·: Ala,.,ku Ca.r.oL.., ( t>rlninl) Ah .. ' an d ''ATa t1 • of 
ll l•ncv: Alaska·l:i F la\or u l Uold .'' 'J'hP lm;chure~ 
ft· 1lli~P n ~ummory of "'(•nsory pnnl>lrbults nnd al~o 
int'lnrle vigndt~,. thnt inform r ·ndPr" why ta. { I ' is 
important; give informution on t hL• "A l a~kn G r(IW ll 
Program", the Gcorgot<~.:on Bot unicnl Ourden nnd thL 
Ag ricu ltu ral unci Fol(•stry gxpt•ri rncnt Stnti11n; and 
t.dh. a bout how sen:.-~Ol'\' wurk i . tH'Complished h) 
re.o;;ear•chers at tbeA~-:,rric ulturnl and F()t·estt·y ExlJu i 
nwnt Stntior: . 

·Cam/ E L. ·ui.~ 

R ~search is impl)J' tant to Ala ·ka\; 
af!ricultural industry 

Situat ion: .-\b.;;:ka'~ agrit-ultural imh . t r) h '" 
o 'tt'comt:> the l\-.. ~11 myth~> thut il i. alt~m tiV( h a 
dend indus try and a potenl ifll mnjur in<Ju.,tr.\: in the 
st Ate. It rs :m i n,Iu~tr) •ho t ~~ -.u.-.tnming nml r.njny-
inf! nwd~L gnlw th . 1\] u-.k.r'~ ugri1 11lturnJ i11dustry i:. 
IIJaturing despile Lhe tufm~truclut:rl t iiiJiediment 
l't.'~tricting it to region I ( \lu~k11 1 mnr kl'll " · Fnrmt:J·::: 
ancl (llher rn trcprr•m•ll t' .. ha,·•· t.rl ••n ·~th•unt og-•" of it :> 
u n H]ltt- isola t ion wul dun ule L<J pmJme .1 wido ran!o-!e 
of prtrducts . lt hns movt:!d fwm lUI indu~t ry dumi-
nat('d hy milk product ion , typicul of r.ircumpnlor. 
is t)lated n•gions, to o ne that l!.Xhibt l diVC!TSiLy in it 
product mi:x. 'fh i::: divu,..ily is t.eyonJ t he traditional 
pc l'<:cption of agric•t l •I'"C. 
~luch of A.Ll.sk.&':-; a"'rro.:ultural indu t ry hu nothing 

t J do with pl:•)lhrctit•n of fO(at and fiho._•t•. Alarkn 
fnmH T~ do prod111'C trnditionaJ fnrm (11"fliilll'f ..., , hut 
n ~·\ r~ also imuln·d in P.f'd prodw·tlOn, 1ouri.;m, 
a11d l .lbi.ug hor.:l:'"' n u l dr}g:< f•Jr wm·k nnd pita u rc. 
\ f'TJLttlture m A.l.a.::.kn i~ nl::.o hcljJin~ improw till' 
cnv1ronm cnt v.'lth rc&Lon·h, dcm(Jn"t rtl ti!otl , and 
technology t twn.t'er to nid in revt>gl•tatipn nnd ~1:.c of 



w :1 ,.;tt" pre duct"· 
Laml salt·;;, r d f1ncwr.ial ~ q1pot'"t ~~~ th, ~tate 111 

Al. ~k:l fm m lht mid- Hl70s t lu·nugh tht. c .tr l\ ..1~8U 
l.JrO\' W ·d , tlltl)lys l fnr priv,Ht tu\'l' tIll ·nl I! f .. J llb 

Hlld ~\J'l~., •' ir ~llpplit-t•-. ard prtX'I:'s.urs. }J cl <;() 

P u\idf'd t ,. in1pt L.L~. voir·1 l hy , itizens o Atc~ ,t a, 
111 1' th"" t:. l:t l~ lo ·o.l.!tl:-;L mot•t• lnnrl for agri<•ullur:tl 
rm~clucti(ln. Ac_d tt ir r II · it 1 111Je opJ)Ortunitit!s 
ovzt i),, hl1• DJr pn v .1 tc• l'nt rupreJlt.lur~; t• ~~ hn' l not 
Jlr~\riou,.J~· t·xi tr•d in tht l•·d 1l:O.t rmd small •!'tn i11 
~egm£'r.ts. 'lllt st • ,. ' ' a ahl . to i<t'<J• )1:ltan~kn 
l\l:1id ·., Dp~mtiuJi tintlt·t•Rolv( l.mrllitlt~ proldem~ . 
ConH·qttJIIv. th~iulJu LWI H' l "llO\\i ~·u,·P.for 
fntUt't l'XIMI .-j, n ir. tl,, ~il'Y it o)u-;t •-r. ( rl\ I l l lw kit•k 
"Uirt, PI' vale inv\'hl•n·..:: !lrt hecmnitt" lll•tn · ll tl t'l ·~to•tf 

~11 the inclusti; .. • anti rh ·I" )(' .,._jug .. ct.r ;,., ""flllllll-
llll-:. 

Lmp&l'l: Th t't·tlerEil govel·nm('nt nnrl th~· t.ute 
ti [IJ or·1 Lh • cec 1 ur ··uld •xperiment s ta l inns in 

Aln ... ka I ht y have I.H:nt:fitt•d J\1u .;ka':- farmer:-; and 
fH'O\Idt'd ~ht.'m with iufCH'mal ion a hnut the Le~l 
managem<;nt pwetices i tl t r .dit innu l and !)Ull• 
tmditionul il !.{li<'ultUJ ,. in the ein umpul 1r 111111h. The 
t•xtt•n,..mn 1 rogram:. in \ '.tsk .. <'Pntinut~ u '" JlJJtlrt thin 
L~1l'tn·t. Pt'iHhtcer~ hH\'t~ li"NI t lw 11m•> nf in.ti. •- t ion 
fmm t hl L pl!.rimo:nt ''' '' j.,n!i tu iruprovt pr• .dur.tion, 
mu n gt• :wnr. • r d tnarkf · mg ..;im~ l"!t . [Jl(hvidunl 
fHrrn. rs do ~ 1l h '" " tl • uut• nr the irnpNu:> 1 , Lle.lhn 
!II' tc·,t n ·w t c"C ltl<llu~ . Tl ue h; prt:>~ently no 1 , V:ltt! 

iJ h•rMIT\Jrhtre tu (ll'O\ Hill this ,1J}li>Ort. 
• ( 'arol F L e·t ·z:o; 

Advancing ex t.a·e1ne lif'e syse C'llh 
Purposf'· Wt 1 on I imu dour wo1·k \\ 11 1 m \ 11Ht'CU 

lik :i.v~ tem" !'or •· xt remt~ Pnvil·onm •111.~ t'nl l lhn~iZinf! 
,.,r't u·pn>r• -.lppl! t!' .md fnf•d produLw,o 1 in t.:Ontmlled 
cnvin1nmcnt s. Both at•e intt::::,'T.tl to collr tining ~d· 
equull' pm" drinking wutt•r a nd tli;;pot-ling of li4uid 
ar r1 -.ol id wuslu in thnArcric. 

I !Hll'l Accomplishments:.\ proposal wa,.: pn•pnrNI 
lo invf'!:tig· t > t 'w tts •f ~ll·Arr ~l'fw r1wrs lh. 
i.worporatt t 1-H Wiped Film Rt t t ·,w I );~,k ( \\ RFDl 
d i .~tillation J>l'Ol 't s,; in t lw prot·c •-;:-;ui~ ut hu uul and 
~olid wn,.: ·l' .. \n a ldiw,n·ti nmrmn~1 ·. l fth 'lll·opo nl 
~') ltl inv< .;t igatt• rho u~e uf altr•rna t iH , nerg~ '-'OU1'Cl' 

lr l'llnlhilllllll Jl Ol" ciH rt •pJ~r l IH I l for (.'Oll \'t•nf ionl\J 
l

1 v,.;<'l .:.y,:;t Ill" 11 J\\ u,pJ ' n T' l ntl \h,..,J...d d h~t'" . 
t\1\llllH! l lh'-.!' nJh•r nmiVI' !--Ulll'C('!:' an• V. nu 'lrH-l ti(t)nr 
'lliWI'I' · nd fud ,. •II,.:. S 1 .. a m r • nrm~ ::; .re 1 \ uC'a Jlv 
hit.h t' llt'l'l!\ liS• I'-. ~ 

Impact: 'l'ht>r"• \rl' thn?l' prutlu!'t.s that n.•Rult fmm 
r,.f, 1 mation. Ont i ;1 drn::-ticnlly rcd-t. I "<liiti prod 
l ll'l , H SCCOTIO ·._ ~te) w at<•r, and fl11 illlfJOllant I hird i;.; 
lllL1htuw. T tt.ochnni<JI,n liH·using mdh 1w to pO\\< ·r 
fL d t ells i=- being deve c.~pcd n.ml could ht' All important 
em r~n suu1·~r. fc •r di~po:-.' llJ: 11f liquitl n rul .;oJid wn.-.li! 

in lht Ar t i1 . 
• raro/ £. U.·tn:~, mui/Jui id Bubni/11 im 

Advanced technology for remote 
complex •·egions: mining nnd fore~tl'y 

Situation: 'l'lw Univer:o-.ity of Alusi\n tUA) untl 
Mn~sac·husett_.. l ns tiL•Jic, llf'l(•clmuh)g\' (i\1 1'1') rontin-
lll d U lll' [lannctl>LiJ l' ndd f'e-;;<= tedmolu!.!'ie~" that 
arc nppt·otwiu l <' f'o1· 1 • -out•r•c dew.•loJllTit' llt in Ala~ ka. 
. \ I:Jskn t•omnuuutit•::;, t1\' n th lnr~''l urlmn •·en ll->. 
a re remul • Tnm mnrl,el lmlo 1 . hn\"t.• <X•tUillo•x r u tn· 
~nd lanclt)\\ neniliip Jill! 1" 1111", rUJd lnck t hl' ml.i:a"tl111'· 
lurt• to c 'T 1 •tilly pmdu • ;_uul mm·keL vahtc•··ldflud 
(Jt'tXlut•h. T'1H if.: parllcu l.uh 1 htl car.•• in tht:! mining 
n11d lorl:~L ~1t.~ t rih wh•rt• ruw produd h n,·e.::. tht• 
f;t.at,. with Jit:t le l'I'llO \'n.ILK' uclded pnx·essing, 

Pul'po ... c: 'l'ht:> ubjeetivc <'f tho• lJAI.\ll'r partnor· 
sh11 i c de\·clop tf'chnolocit•. t<• enhance the vahu• 
adckd timbet• ind\ t::ll ry irL \la:skn unci to 1kwlop 
cit 1u · ::.-ma llt~l· · or mor·c rc•llltlto! m ineml dt•JW ... it~ lhat 
art; nu no\\ fen iblt~ t (J mine. 

199H At•t·omplishmenL-.: Ttu fncu fi 1 n -. \eat· w.t .. 
., 1 <WIIlJrujt'JCt,. The lirst i .. the' , w •t ,.wn ;,f gn,., to 
lupurls t<l enahll• tl:tt us·ul gn - lo h •u·anSJlMl·d ,,. th 
I r:.ub-Aia~k<l piJH•IinP. I h f·~tmd i~ i n vestigaljon of 
a denn clies-• I lu I tom ct in• ren::~indy tring nt ti.. 
<jLtahty slmHlnrcL'>. Tlu• p:•rtno'r:;hq1 i-< ale;o in t he 
Jll'OCCS:< uf ~i!-'tting ll]l U Wet.'hani. Ill fnr 00h1 
I'OIJt..-cdonlnl'L!etc•d ul fm•l=. engwe performance, ond 
<' lf!un 1 ir ,..tand~·tb. 

• f.'arol R I tis and J.'vbf!1t 71-r.nt 

Global change t'ducalion in Ala~ka 
Situation: Gloh11l cba.n~e is delitLed nE; 1 iHlse 

< h:.wges in thu ~l<•b~ll envirt:,n rncnt 1 hal lllll\' a llo·r 
th~ t:tlplll ity or. hP L~anh ( ( o. Ut.tmnlii'P. XoLU1'81 :lnd 
human-intlm·t•d t~hw J'e" in tlw b::trt.h'R environ nwnt 
~ rwhttl · .dtt•.r.t.ll•u.,; i 11 climnt". 2) l:md prodtwlivit~. 
.i) OCt•.t m ; melt•! h:l ,,, tlt·r• t'CI' llll'f" ''"~ · l) almo~pht•rit· 
chew.i:- trv. ·•n<l fi) ecol!lukti.lts~'bl ems. Unr]o~olnndin~ 
glohlll < h tu~o:e '" "u~ nro vitJtl in pr~dictm•y t h t: 
c·a UH·;.;, i 1 pact:-. of, u ncl JH •t<'ntia I ret-p(ln"l'" tu t hti~t· 
cban~w,. ,Joh I \ , tllliu~ is expt!Ctr•d to b•· c1f greater 
maWliLllde in lhl' An tic n11d will afT~:"~ ·~.Oli\'s tt·ms, 
1nc'u"tJ·iol den•lo)Jnwnt, nnd I if •s.tvlc ,; i..1 Al;1 ·ka 
(ht lp:/i,,·ww.h~·~is. uaf.t>dulglobal_\~ 11 1m· ngf 
prohlcm. html). 
Pua·posc~ ' l'hc CilCihal J~tL·n i 11g nnd ()b ... L•rva liL n."' 

to Bt nelit tlw l~m·ironmcm (GLOBE) Program \\1ts 

l'hoo.t•n to intrt:oduu~ Htlcl ~uf;t si.n glnhHl •nvimnm •n-
r.tl 1 han~( ' tJ("\Uunr·url'iculfi inK 2 d 16.,!'0001 n 
A a- k: (hc tp./lv,.·wv..t·l:c.uaCt!dul). r:I.UBE i:-; n t1 
intt~1no~ 1u wl rnvirntmJ~lllal :-,cit•n ·c ond education 
p t·o~rrdn }i ·Jt jom-. 6tudt.ents, vdu<'aiAlr:-. and :: il'nlist~ 
in tnonttor.n~ and o:tudyin~ the envirunnwnL 
(ht w:/,ww\v.gi,Jhr~.govJ. 1 h l-1' 7,000 c hool" in more 
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tb.ah tlO c·oumries throughout rhe world are imoivP.d 
in th1s fumd o;-on school ha~P.d program. 

1998 Accomplishments.: We conducte-d H te(lcher 
traininf! wol'](:Oohop on GLOBE fln cl o.n cJimat ~ changl' 
with emphas·B ou •\ Ju..;ka and thL· An·t•1· 1•egiou Th · 
teachers W(1re r,r ai.JH•d in making eHvinmmental 
&ieuce Jnl•.tsu.renwnts for loru>:-te-rrn invt!'tigatJOns 
of atmm"lphen~. hyrlrology, land cove-rlb10logy .. 111ls, 
• c~ul plant plwnolngy. Pnrlwipanl~ came from 18 
-..chool,. tn ni m A.lask<l school d1sl.r1ct~ 'l'hPI'lC' tcacb· 
urt; in tm·n h. tv<.> hoen tnll.nmg their students in 
mnlunp; nLODE RCil ntitic mea:surt'mt•nts, entering 
d11ta on the comput<:r, snbmttting datd to the 
ULOBE dutn server, analyzing ami compunng their 
data with lhm;e ohtainetl i 11 u l h N pa rts 1Jf 1 he world, 
nnd rtoing the l~urmng ttctivilie!-> whic·h "-UJlpOrl 

3:2 . cicncl' C'oncepls antl~->klll:;; . 
hnp<ll't: Data gatht>J·~d hy GLOBE !'LUdt=n l :-. wi ll 

cou.tribLIIt.' t.o mr bCit<ntific unders tanding nf tlw 
nrth. 'l~acht·r :1ncl stmlenl llivolvt~mcm 1n OLOBE 

:lOQ g)obal change enuctttion Will i.ucre3H' t heir 
environmental nwm·c nt'ss and cnhru.1C{! ;-~tudent 
aduev~menl in science, math nnd lechnologv. 

· Elena B. Sparrou 

Stot·age temperature and quality of 
Alaska potatoes ---------------------------

[~urpose: W' inwtitignted the aff€.•rt of storaf.l'(:! 
t ·mrn!rature alld hmgth of s toruge pt~nod on ron-
~umt>r acct•ptabil ty of Ala:ska potatoes. 

1998 Accomplishments: "Norkntn" Hu:';set 
potatoes wen obtained from St'h<wn Farms in 
interior t\ laska. The) were 3torcd at Lht·u• tllmpew-
turu!': ~5" P, :"10' F, nnd 70' .F for n pniod ot t!.ight 
weeks. Home l~sting was U61 d to determ1m· con -
,.umer opinions of 4uuliLy. Pnndists were a;;kec to 
assess fi! IPI'aranLe. ttlXtUl"td, and 0HVOl" ofthv pot-1:1 
toe.:: afte r lhe:v had prPpared LhL·rn Hi ha} rs m Lht~i 1 

LlVcn or microw:w t•. '11w' were .-tlstt askt-tl 1 thf'y 
lik{~d and wowd buy tlw potatnP, At the t>nd of t•tg;ht 
\et-ks, pot.at.ous stored al i!J''F' were l~:ss unifor m 111 

ctJ.lpt::aran cc. h lanrlt•r . and les$ sweet tasting. l'hose 
I" to red at 35"F werf' <'ren mier. sweeter, yelltm cr less 
mm.;~t, a n i! had a tougher i>ik in than those a l lhe 
beginning uf the experiment. 

lmpact: Ot.r p::~rwlist~ agn•ed thal despite till: 
swnlg-e conditions or length uf stor:tgc they !iked and 
wouJd buv Lhe N ut kotn Rus set.'! il given Lht• dumr.e. 

· Slzam n 7ol'ernier (lnd CarolE lt!u·i~ 

History of Fire Control in Alaska 
Pu.rpose· 'l he nb}ecti ve of 1 his research is t<l 

provide ::J dela !IC!Ct h. i~;tory ot fire suppression in 
Alaska and w llet ·rm inP if it followec I I hl: hil'tory of 
hrc control over lh~ eoUr'l.e of lhi" <. ~.:nrnry. It 1::; 
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important to dLM..·umrnt thbl! if wt. art' to fully 
unden.'lt:md the 1olc• human:- have lwei in i:ihnptng 
L\la::;k.a'~ land.;;.ruJH:!. 

1998 Accompli ·hmeuUi: ThL hrst attempt:<: t() 
con trol wildfire in lh1 ,.:tate took phwt~ dose. to 

st-Lienwnt.:; and roaJs m th ·Chugach National 
ror~l>l, whH·h wa~ eslahh:,oh(•ci in 1907. Dlllillj:.! the 
f1rst half of llu" century, r.!O!<t fires ~rvere thoup-lt l. to 
be human caused l t W'lS not until 19-13 l hat the 
Ala:'~kn Fire {'onrrul Set·vit·<! ofticiall.v utkn•lwlcdgt>d 
t}Mt hl!htuing phlwcl nn even Jargel' roll' iu ig-niting 
\.vi ldfires in Alaska. 

Wol'Jd War Il Hlld Lh~ .~tlwnl nftne ahplam· 
brought ruart' all• nrim~. man'! mPney. antl nwr~ 
powt>rfu l techno!ug) 111 ftn' "\IP[>n .;!:lion in !\lat>ka. 
Fm tht> fin.;ltim{' tin• fighi.t'J' wer1:1 abll-' to makl· a 
s iJ.?lificant dl nt m nPreag~ burm:d . However, in th~ 
19110s muny uiolof!i:-;t<: begun ducunwntmg the 
bf'ncfits of t'irt! iu 1 hl' ecosystem und questioning the 
wisdom of vicwinJ! all t ires ,us the 'enemy.., nut it 
was not unl1l the 1980,., that "lin~ m.magemenC 
instead of "l'i1·e eontror wa.:; lPCOHmzt•d u::. a lecili· 
mal t~ approalh.. 

Tius :-t m ly i,. e . .-wected hi tP cnmplet ~:~d by Mtry of 
J999. 

• Susan Todd 

Web Surveys as a Tool for Involving the 
Public 

Purpose: Thi~ l'('i'il!arch \\ill take 11 prchmin.1ry 
look nt the pros and 1'()11'1 of web su.rv~:y .:: n nd 
li!>tst'I'VS a " now tnul.5 lor im·olv1n~ t.he uhlit• ;md f•)l" 
s tmti.ng a d j,alogm• on cont.n)VPI'iiilll iflSUP!-1. 

1998 Accomplis.lunents: Surveyi:l ha H' lun!' ht•t.•n 
eOt.l!'iderE:'u OIW nt" the best-:IIIWi1 lhl mo,t ex~eu­
i'llYP·-mean~ of inv()lving tht' pullltL i r re!'lourcl! nnd 
rc)m mumty plnnnmg. 'vVtl h 1.hc ad' ent oi the 
intel'nt!t, 11 Ol!W means of survr~ying the public is 
avallshle al a frartion of the cost c l papr r surve\':S. 
These potenlinll~· p(Jwcrfu] nE:w tCJols alricl h<WL 
d l·tHvbackf;. Researcbt~t·!'i t·annol dniru lu havP rt 
"r pre~>entahve .. ,.ample fur in:>t.ant·c, hl~auae the 
survey is a\•ailaule to anyonl! wi.J.o wn.nt ~ tc take it . 
Dt•spih: thr. drawhackll, lh•· l'xponr 'llial t;nm tb in 
the popu!uut} of thr 1111 e t'll!!t tnakt·:-> it pn:.~iiJle to 
communicat~· u•etJUl'Tllh and int:<Xpt>n. ... Jvt'ly with an 
int.:re;o;;mg numhel' of :.Lakl'hold<•r,. 

impact: Public mvnlvt-menl expl•rts have nlways 
r ec-ommended u,;ing a "'ide variet) of me;ms to 
eommumC'atP with th11 public. Now they hnve one 
more method that may add an cx<·tting new dimcn· 
s ion ro puhlic·mYolvcmant efiorls. 

• Susan 1bdd 
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.Jou r·nal Artic·les 

Hall, n .K J.L. Fo"iler, D.L. Verh)la. A.G . Kil"in, and 
>s. Dt~n,.;(l n. Ln nd •md hm•:;t-coH·t· l'l:tr;Rifiet~tion 
uswg a ircraft .uu;i s:Heilitf' d,ttl:t iu SllO\\'-oWet·ed 

n.·ea;; in t<>ntral Al.1~ka. Remutfl S·~ll"ill!! nf Envi-
ronment 6!):1 ~9--I:n . 

Hue[lt\ C .• \1 . C. I.. Ping, and ,J.M . Khnhlc. iJlltpt'rt1c,; 
or per m a1r lSI. :o.OJ !~ m tlte \"orl hern Sewnm 
Penws.ul:1, ~n hw•'~t .\la:ooka. ~uil S('i• nt't' Socteiy 
of Amerint ,JqmunJ Et2. (6)·H>z!t- 1 h·~~' 

H t.tng. \ . .-~.ml.J. H ,\4~.:Bc~arh . 19~7. Plant JU'O r'llotPrs 
t·ontl'oJlt•cl PXptession of Uu> C'<.'Cl'Up;ll il ~ene ill 
ITitni:ig(:n u: potatoes renders <.li,.;e osc resistance to 
soft r or haclt>rin . Phyh,palhology ~~:~ !;). 

H11.a.ll~ Y., l\.0. ~orciccn . M.D .. L.D. o .... ·t•ns und .UI. 
\ k Hca th. 1 9~7 . Expr(':;sion uf an onginem'l d 
t:t~crnpin ~e1w eas.:;.::Ue m t run~:>g~nil 1 ob:-ll't:ot pl~m t ~ 

couft'rs d i.::.H3st' n:~iRt a nee lo Ps·twdomona,,· 
. ~vrillf!"lll' pv. fa lwei. Ph~·t • •P'J t 1-lnlo~:y >{';' : 49 ~ 1B!-I 

'1\fd~{~CJ ttl, J .ll.. Y HH. A. Rnndli:'"' ··md C' .M. Lido<'ll. 
lliologltll.l t•ontro of Ph"t·tophthord bhght of pepper 
h) 7Nchoder!IIJ atrot•iride. Phytophtlwra 8"':S59 

M1(:hndbon, •.• J .. C .L. Pmg, <; W. Kling and .J.~. 
l{ohbie. T lw cburac tt.>r and ~ioacliv·t~· of dissolved 
nrga niC' rwlllc r ~1t chaw and in the ..:pring rwwtT 
\VUtcrs of rhe ll'(:11c tundra north ~lupe , .\1 ... ka.. 
Jonrnal oJ Gc.'nph v:>ical Rt~sc:,m.:h Hl~(U22)· 2H,H.19--
2~.9-l6. 

Pint.!. C.L., .J .G. llucklwim . • J.l\J . K.imule. u .. J. 
Michaeli>un. and D.A \VaJlwr. Ch 1rmt.-nsl1r:s of 
~.:ryugr.:>nic ~oiiR alon l! ,, lutit l•linallran,.,~·rt .n 
•trctic r\)a-;ka. Journal of Ueophyskal Reo:enrcb 
l•)~l(D22):2q,9J 7- 2b.92b. 

~chaatl, t\ .. l'.K. Wang, M. Di .. J McBeath. and ~Ln. 

Bundy. 997. S imp!P and rclmhl~ technique to test 
pathngeninty nf Xa11thomona.~ o~:vzrteon J'ict• 
i-l·t•d bngs . & <:£1 Scieme 1t>rhnolog) 2--1(.1).! iSJ~l56. 

• ·bow, .J.D. and KC. P.1ckec. Sttt index 01 bal;;,lm 
pop)nrlw< slern black cottonwood tn inr<>r ior a ncl 
southcentrA I t\lH s ka . ~urt hc:::n .J oum. 1! o~ AlJ!Jlh·d 
Jo'on•stry 15( J): 17•1 1~1 . 

Wulk.er. D.A. , :-.J.A. Auerhaeh, .J .C.. BaLkh(:'im. F.S. 
C'hal' i.11 Jl~ W. Eugl""-ll·l' ,J. Y Kmg . • ) .P. Mcfadden. 
!• .J l\·1icha t-lf'nn. I" E. Nt•lb<>n W.C. Ovf'hc>l. C.L. 
Pin!{. \V.S. R.ei·t un~. S. llegh, :\ .1 Sbi.tdomanov 
~:tnd f1 .L. \olll liu:-:. Euergy und tmce-gas nux~;s 
ncross a soil pH bou ndary in tlw Arrtic. 1 1uture• 
't9-.t ·4n9--17'2. 

Yarie, J., 1 •. Viere••k K VanCleve. nnd P C. AtlmP'l. '!'lw 

rnle of Jlu<lClinJ,; ll1 t••·n .... ·y11l{'lll uyJ1nmic.~ a1unt;; lh~ 
Tanana Rive~ , mt••ri•l Al. kn. Bio:-dt•nce 6!l(] 1>95. 

Agroborealis 
HnlloWl:l\', f'. Ln~t [mnllcr'q sw1~t rtectnr: stmwbl'r-

nt s . • \~rulx,rcabs 30(1 ):26-:..!7. 
LewJtl, C.E. Rnd R. W. Pt•:lr:-on .. \..n~kn ·,., ngrieulLu r·t•; 

8xamminJ! HJ() Yl'nt'S o l ~t·owl 1, leat1 ~inw~. 
Agrubomalis 30tl):a~ :n 

McK1•nrlrick ,J.D .. H.H. T:ngcl, A.lld A.A Dreyer. 
H•Hwy~JCes t sl(~d :t .. pidlinnwr~ for a r<;tk lc-
~unh.S. AgT'fth•u· .. ali,:; 3tJ(:.! ): l-, . 

[>acket: E. C. Lm·ll . Ht' .. l(ll':mg ~Pl'l.it.l ht•c•tle-irupactod 
furl!.'-t in "-la ... kn . Agn1burc11•l~ 2U(l): ~-2 1. 

Sh·tm. D.H •. (' .L. Fin~:~t.nit . auu A K Jl richnru. 
Al.1sktt~ IL·mdeer industry: 1 :l~t. prcseul:trld 
futun·. ~rolmn·alis :iOilJ:~ :.n . 

AFES Bulletins 

Kleb~1~adt•l, L.J. Hl·umt·grns:; in Alasku \II. Head-
ing. 1'5eed YiL·Id, aud 'omponcnt:-: of)tdtl a~ 
lnt1\wnct•d h~· , 'f3eri Vea rl\lana~enwn t nnd hy 
·rimt• md Hat~ of 1\ it:roi-(Cn Applicn lion i11 
Sub!'equ<•nt_years .. \FFH Bullclin 106. ft.!p. 

AFES Circulars 
Carling. D. E :u1d .i\f.A. Boyd. Powto Var.Pt~· i>erfor-

n1'1nce AlaHkn Hl!l, AFI~:-' t'ircula r 11:.!. 
Holloway. P S. l' .r. Wn~ner. G.I~.~L 1\lrttnt kto, nntLJ. 

Gih-;un. P{;re1minl Plant Trial~; nt the Ceor~« snn 
notanicnl Garden. AFES Ui.rculal' 111. 

Wagnt;l' P .. J.. P.S. Holloway, O.lU .. l. Matlwke, T. 
McDonnid a1.J E. VunW\he .\nnual Fl•)wt'r rmd 
PNennilll Land!;cape Plant h\·aluat.il•n" t 91:l7 . 
AFES Circu!B r· 11 :~ . 

AFES 1\.1iscellaneous Publication 

,J uuay, ( ,}cnn P. Alnskn Ht',;e·m:h Nnturnl Art>81-1: 1. 
Ui~ Wind) Hot Spring ' · .\~l·icultu•·nl ,md FtHeHtry 
l•;xpe• inwnt. St::rtion 1'\.Ti-r llnnt ou. Publication Cl8-
L ln.ivel'Sity ~tf.\llli;J..a Fa·rhank--. Fnirhnnl;.s, 
AJm,b. 1 i p. 

L~>Wlci, (' K Huw ~v.,·ct it i~! AJusko wrrots <'ertr~inly 
at't-' APE'\ Mi _,._ Pub. l~ 1 

J...t.wts, ( E A lasu· of hunl'y : .-\In ·ka's flavorful goh.l. 
AFt.:.' Mi;:;c. Ptln. H~- 1 



AFES Newsletter 
Hullowa~·. P.S. T1li ' G •or~~son But.;mirnl Uarcltm 

Rt•v1~>w Vol 7 ~o 1 
Hdlowa•y. P.S. 'fhP Gl;'ul'j~esol1 B11tttni(•uJ flarden 

~' ie\\ Vol 7. Nn •) 
Holloway, P.S. Ttw Geor~esou Bownical Garden 

Rl'VIew Vol i No. ~-) 

Book or Book Chapter 

T\imhJ, •.. J.M .• C.L. Pin!! l\LF .Slmmr·r and L.P. 
Wilding. Hl98. t\ndbt)Js. f'hnplt'r 6 . Hnn.thook of 
Roil &iem·>. CHC PrL·~~. Inc. Boca n utun . r L. 

Proce()dina"' '=' 

Babcock, C. and C.P. J urlay. \ViJill.if~ and Rt•incteeJ·. 
C'bapter <>. Pagelil 57 tiG hr t:. Weller anJ P. 
Anderson leditor<~) . Implications of ~lobal chanJ!e 
in the wcs1·.orn A1Ttic tdrat:L). Proct~t'dings of u 
workshof.)al Llw Universitv of Alaska F•1i1 b<tnki=-. 
3--6 June 1997. Ccnlt·r for Glohnl Chrult;P nnd 
Arctic , ystem Reseatl·h, Uni-.eri!'>Jty 11f Ala'lkR fm 
tllc U .S . Cit bnl Chant.te He..;earch PrO!{l'am 
l\ atillnal Sdencf' Pmmdalion, U.S . Depal'l m •n t of 
th<. Interior, and lnt,.rn<Jtionnl \rrtw Scienre 
Committet>. 

Douf.!b:::.. D ., r..P . • Juday, a n d H Nieehan. Antic 
t undrn Chapler 4, Pages 51 66 ln: U '<VelleT and 
P. :\ ndcrson (Pditors). Jmphcahons of ~l· >ba1 

change in .Alaska and the Berin~ St•a lt gl\m 
Proce(1dings or a worltshop at lhL Uni\ er:Ht~ of 
A l aska l'aitbanks 3-ti Jum• 1997. Centf>l· lor 
t ~lobu.J Change and Ar c: ric r.;, :;tun He.:-~earch 
Univers.it-\ of Alaska fm· th1~ 1 I $. ntohal Chlillge 
R.:f;evn:h P t'OJ!I"Rm, Nationul ~ki(~n<'" 'F'mmdation, 
U.S. Dep:lllm t•nl oft he lnteriot•. and lnternatirmnl 
\rctk it.•nce ('om t111llee. 

Gt·11•r H. ilnd C.E L~\\ t~ . Building o Hf'nlth)o l\t.,"l'icul-
tural Community ln: Proceeding::~ of Uw ;·; C1r· 
curupolat· A~ Conf~rcnct', (\n::umpoinr A~ icultu rul 
Association, Anchoragt!, Al,Jska, Octobu· 12-16. 

(:cier, H. a nd C.K Le""is . . \ Coht>rc•nt F11rm Policy for 
Alaska: Rt~ii<hng a Bi!tter Alaska Fa1'mt'r. In: 
P t·oceedings of th(; 3'"1 Circumpolar Ag Conferenrc•. 
Circumpolar •\gr inu lu rnl r\s1-:mr·iation. A1whorage, 
o\lnska. OC'tobt•r 12-16. 

nei~·. II. d l1d C.F.. L PV\,t- . Tie ca:;e for lhc sm;ill fnrm 
ur h1Lildin!! 'l betl..er Alnsk a fnrnwr In : Pron edings 
of th(· :\"1 ( ireumpolar AgriLU 'turn I C'onfcrenre. 
CircUtn}JUitu Agnr.n hural A!>sociatiuu. Anchomge, 
. -\Iaska. OcbJhel' 12-16. 

Hdru D .J. A tt•t•mg successional pathv.-avs Ul"ing 
woody plauls and set~cled grasses for· tH.in c'il lund 
reveget llhon in \Iaska . . In : Proceeding,; of the 3'd 
Circumpolnr Ag Con.fcrenc~. Cin·11mpolnr ARJ:·tcul-

Vul ;;II, No . ~ 

t uraJ \ s suc.:iauon, Anc•hrll'age, Alaska, Oetolx:r 1:!-16. 
J udav, l ; P. ClimutL ch tn~f> und it:- ~olnt,'lCH] £>ITe-tts 

in mtt'r.ior Aln~·ka . Pages .22-:l.~l In PrO('e •dmgs of 
1 he C'onfcrPUl'e nu Manuging for forest eonulliOn 
in inLerl!)r \l0~kn : what arl ourolJtions'!'Ll!clmical 
Worksbup. ~1 lO April, 19&!S. Ala,.;kn Conpcratrvt-
Extension Servic't'. Sponsored b\ Ala:-:ka Bur,!al 
For •t=;t (', tWlcil. Inc; Aln:"ktt COIIf!t!rat h·~~ E11:1 <•nf'.ion 
St>rvict'; Forest St iellcl!S Dep11 rt ml•nt, School tlf 
Agt•icultttl't' and Lund Resuurct·. Mnnngcmt·nt. 
L.:ni \'erf>iL, of \l11,;kn Fni.rbank!-. Fairbank~. AK ~8 p. 

,Juda). ( •. P., \', Cuchmn. S. Ht mung-, ~ McJ)owell 
S . Rdht.fonl, W. Riee, ami S . Sparmw H uman 
land lbt" and IDiJO:-tgcmcnt. Chapter 6. Pages u7-
7 I In · G. Weller aud P. Am:lf•r.~on (rd1tor ) lmpiica-
tions of global change in ...-\ia~ka ancl iht Hering 
Sea region. PnK·eedlng~ of n workshup at lhe 
Uniwrsity of .\laska Fuirh;tniHL ::1. 6 .lane 1997. 
Cent<·t· for Clnbal Chungc ahd Arctic Sy:;tcm 
Research, UnivcmHt' ofAlalika for tlu~ U.S. f!lohnl 
Chnn~L HC!scat•ch Pmgrr~ m, 1\ ,It ionnl Rci~m~ 
Fonnci<ltiftn 'L ~. Oepm•tmt·Jlt •.fthv Intt·rior,nnd 
l ntr.rnal ionnl Arctic St:ie.nre Cornmiltt' • 

,Juday, G.P .. lL.\. Ott. D.W \'alentm~ mul V.A 
Bnrht•r. For~st~. clim..tJ t' ~~ n•ss. insects. anJ lire. 
C'11upt~•r 3. Pag-es 2:1-4~ In: G. W<·llt•r and P. 
AlLdet·~on (editors) Implication.: of ~lohal ~.:b.tnJ!t' 
in Alaska ancl thl' Bet"ing ~l!a r•'lrion l1rou~edm~s 
of n workshop at the l n iv,•rsit.)- of t\Jn-:kn 
Fau•bank,.;. :3-b .J unP 1997 Ut nter fnr Clobal 
Change and Artllt" E:y, t m He:warch, Uni\'er:o~.it \ nf 
.\ltt,.,ka fot the U.S. CluiHil Change Rr.seareh 
Program, Natmuctl St·i~nct' F\mnwtliun, U.S. 
DPtuu·tmt>Jil ot' lhe Int.'nor, Rnrf lnt~rnationul 
Anti\ Rci(•nc:~> ( 'ummi tH:tL 

Karls~u•~ l\1 G . Oreenhour<' tlower produt"lton fm· 
lfX'a 1 m<tl'kr?ts. Pnx:~:.oeclings J71h \ lat:ika tireenhou!>e 
and 1 urscry Conf~rem·e tmd Polar Grower Tmde 
Show, Anthol'<lge, A lask1l f£1hrunry 2~lti. 1 ~ms. 

Karls.:;on, !\-L L' sing tempera I un~ to moch.f,y plant 
growth. The twenty-fifih annuul mt>t'l in~ of the 
Plant C t·owth ReJ.Wlation &x·iety of Amen~t . • Tuh• 
7-10, Chic:ago. pp. 70 7'\ 

Karl~~on. l\1 a:uJ J . \V{~nwr. Opportunitie.:o for local 
grl't·nhouse IJroduction and llla~·keting of tl<m·cring 
[Jlaut t-. in AJa,lw. ln. Prcweeding;:>t)f ll:w :j•d Circum-
polar Ag ConJu-ent~e. { irn mpo.lm Agrieultw·al 
A.ssocintion. Anchora~L, AJ•li'ka. Odtlht·r 12- lG. 

Lewis. C .K anrl R.W Pt•nrson. Researeh :mrl Al<1skn 
agncult ure. l n: Proct:edings of tlw 3 (irmunpolar 
~~Conference, Circumpolar •\gricultwal A:;socia-
tlon, Anchora~ ' Alaska. Ot·tober 12 16 . 

McBeath, J . J!:lH7. t\fyeoporaf'.iti.:<lll of Ihclwdl't'ma 
atrom"ride on Pl.ytopathora mk<>tans .\ l and A2 
mating typtl. In : l'roce~>diug::; or tht• HI Pntah) 
Associntion of AUlerit a , mnu. 1l meE>t ing. p.4 7. 

P ackee, E. C. EvHiuating .:;ilvkulturul t-rl:'atment:<. ln; 



1\llanagin!.! for fl rl' ~L t·ondition iu iowril•l' .\la,...kn. 
Proceeli.iltg>' nfa l'et'hui.cal Ww·k;;;hn' At,r il H- IIJ. 
fl'urhnn-ts, Ala~ka . l 'mv•·• -;i l,\ oi'AIJ.t ,." ll F,1U'h;u~ks 

Aldskil C'oo pt'l'>tl i\'1~ Exlt'I11'H.I!l. I'· bo..:: iO. 
Pnrk~e. 1.!3 .C . S•h,,·ultura ln•:-;ponse"- to tLt• .spruce 

heetl~: ~n l VUI'(c and Snllltn t iun. In : l\lana~i11g for 
forest. cundi• ion in interim .\laskn. l 1rucHdings of 
11 Tc~chnical \\'ork~hop . • \ pti l H '0. Fo i!'ll(tnk~. 

Alu:>ku. UniVt..!rs ily of:\inllkf.t F m rlmnk!l, Alu:-.ka 
C:oopc n 1"ivl ExtLnsion. p. 3ll-.~1. 

Ping, C.L .. G .• J. \lnhaFi sllll. 11ml X Y. Dai. T.Jl' 
guochr!miEtr~ oi Of'g-:tnil' mn.rter u1 seh~(·it fl 
Cryosul~ fi(' Al aska lu Pt'l'lft'<'tlmg£ u!H)11 V orld 
Congress uf Ruil St i••nc~. 1:.:.\'lll po,;ium 11!1. ;3!::1. 
Paper· 178. 20-2{) A tlglhl . 199S. J\'lnntpillier. 
FJ'aJ IC<·~. 4 pilge::.. (t'D-RO~l I. 

Abstr acts 
Karlsson , M nmi ,J. Werner. Cyclamen flowe r 

devd o(.)mt>n t in rt'f'ponse l J lt•mpr rnttlte 
HortScit:Jtce :i:~m): 1·17. 

Karh.:~nn, M . aOll J . \V(•J•nm . ( 'ydautt~ll h•a f unfoldin~ 
ra te in l't>>' pnnt;e t.c.J lL'ffilJ!~t'alurP. Hortt.:;C'itl.1C(' 
:3:3C:n: 11 ~ . 

Km·lsson , XI U:.-:tng h •mpcrut urt• to modi l'y p la nt 
growth. Progr a m Jnr th t! twenty-filth unnunl 
meeting ot tbe plam gmwt h regulation society t)f 

\ rnenca . J u y 7 Ill. Cluca~u. p p. 10 
Ka r lsson, M . and .J. \~·ie 1·n~r. OpJlortunities foa·lor al 

greenhou~<.. pwduction and mnrkl tin~ ttf IJuwr~ r­

ing pla n ts in AlashL Pxo~ram a nd Ah.;t rn.lts . :Jni 
Circnmpular.Agticul tut'!!l O.mfereiiW Tire (;hal­
!en.lfe of C lobalization . OclolH•r 12- 113, And'loragt:. 
.\la:.ka. F :lR, pp. G2 

Dai , X.Y., C.L. Pi.Ltg, R. Candler. W. Zech. L. 
H:mm ltit·t· a nd (~ .. J . M ieh;ll'lson. ~iC~av:uJu bil1t) 
and Cln~micn l Structure of Organic: \1olttL t' Frac-
t u>n.- in 'I'!. .. mira Rml:c; . p . 21 ti . Agronomy .\h10t ract. 
Anw rican Ot:.lety uf Agronnmy, Madison, WI 

Pierson . n .. M.t :. Kar8sou. C. P.. Lewis and J .D. Fox. 
:\.'lerumril1g- s tudent succest> in nat 1r,.l rP'>Ottrces . 
Second biennin l conferencl; on Umvt•rsitv l.ducn-
tion in natural n:suurccs. \ lan;h 7-lU, lJt ah .Stmt• 
Uui.ver::;ily. Logan. Utah. 

Pmg. C .L. C .,J. MwhneL;rm. M.E. Collin s. ,J.M. 
Kimble. a.ud U. Mokmn . C'ha.rarl.,ri~;LtL: ..; of organiL 
e:\r bon in Spodosoh.. fl. 2fi0. Agronomy AbstnH't. 
.'\.nterican :'ocit ty of Agronomy, MadBon, WI. 

Pmg, C.L. , J . .\1. Ki mhlc. nnd L P WjJd.lllg T h·drir 
properti(•s oftu ndra soih in Arrtir i\laska . p. HJ4 
In ;\bstracl. Sn<:iet.y of Wcllruu.l 8<"ier tist.s, 19th 
Annual ME>et ing. ,Jn ne S-1~ . l99H. Anchorage, AK 

1\.imlJI<.. ,J.i\1 C.. L. Pin~. C. T rnocu.i. S Smith. <t ncl 
G.G . Ivfazhitova. Cnmpw.·J.Son of pt'rmnfrol'l affed. 
soils of the nur lh Ca nadn and Alaskl and ilw 
Lower Klllvmn l{e~iorl ofF II' Ea stt>rn l{U3..··:ia . 

AIJ ,..tr:t ·1. ::-,, lll])\l:-ium ;m. Hi Lnlt.!uwt:ional 
( nHKl'es,.; o ~oiiSehmce, ~0 2!i. Hl~i-1. Montplllicr. 
Franct• (( 11-RO~i) . 

Paek1•P. L·~.C Alask.t's juture fnre:>t t rudu('t~ indu~>· 
t1-y: l.:t:n:'y,;t 'm muna~etJwnt nnd l!'\ ul\ ing p<'r-
spective!i. ~Ext·c·nt!ve , 'umuu.1! ). (); . • \ Unhtf>J'sity 
Conf&ruJll..t:: Hr)\\ Cun tl'tt U!.Li~"'~'if\~nf \h ... k:J i\!'lt't:-.t 
:\lo~~ka'» 'l>l'·~t pt'(Jtlwt"' md 11:'. r\''.' ; , anrt 4 Ur~•-rJ lwr 
Hl97. Pmrh.Htk.'\,i\IID:lm. l fll\ •t':-.lt\ tJfAia . ..;,uJ. 
l·'ai!·ltank..~ Alnslm t \ .. JfJI:' tLiw 8.'\1~.: l.">ion. Jl. 11. 

Roei'l»IL'f . . J.S. a11d r,, (' . Par•kee. HHvn ~ e m.i~='~~d 
sunwthmg'' Dbtmban~·t· hist!)ry t1[ we Timana 
Vu lley Rive1 lla8in. IN: l'mu•t din~s nt t ill' Sod(•ty 
<~o Amc1-it'a n fure~l t•r..: Nahun'\1 { anvcnrion. 
Oclubea· 4 tl, l9H, Memphi,;. 'l i.:nn€soee. &wic•ty of 
• \nwric.;nn Fm·e:,lt.:L ~>. 13dllesda :"\1 D. p. 35U. 

Rarber. V. A . (. ..J. ~l.x·k. B. P. Finney. C.P.JtHb~·. :\1. 
Edwnrd ·. nnd 1\ niQ••Iow. l li~h amll•iw re;-;t,lurion 
paki.X.hm ttl(' l'"t.:on!':lt.rur·ticm·~ fo r inlericrr Al:bk·t 
nnd irnplieHt .>rs 11n ,.·tntL..r ion pattern.--. IAb::;trut:t) 
Aml.!ricRn Quatt"""'"' Sor j,,,, f•f Amfltic.u (.:\J.\H~LlA) 

Juday, <:lt•nn P. Clima ,. c h·tnJ,"!C mill it~- impartb i.n 
Alth>k: t. \Vatndi lnvitei.J Pr ·o:H.ntfltluu 19rh .\n .. ttc 
Drnsiull s~ience C(Jnl'rruuce, AAAS. 26-21 Octo-
l)('r 199R, Fairbank., \ lu~ka . Program nnd ,\b-
s lrutts. p . 158-lii '1. 

~ l otyka., R.J.. KR. 'l'lmm.;, L.F. Tnho.-. Cl.P. ,Juday. 
,J .T FreymuellN·. C.L. l'OilUtlJ'. aml n \\\ltJdnn~ . 

Demln wlmmology u.ncl 11PR "tud) oi uplifl i11 
northu11 soul hen =t ,\la .. ka: :ffilllC preliminruy 
result;::. . Am~·tica.n n ... )physic.tl Urtiun,J\m111ul 
Me(·ting. (Ahstra1·• .J0!-'1 ·r spt·cial ~l!-.::-ion C05l 

·nldd. Su:>cl O or Wct)ve.'l ;UlLI PP-oph:: CI111Stn::.U!:> 
Bt11lcling in Rt:'t>Oure,• :\ ltmagcm~nl. In : Tlw 
P1·m·t:'t't1ings of the 7 1' .. \n nU;lllJlt(:rnudonn] Sym~ 
p(hJLm un Srwit>ty and HestJWn•l\.lanagcm •nt. 
:\lay ~0-Jl H~m~. Univt n:'ty of i\li..,;souri. Colum-
bia . p. ~7~ . 

Oth et· Publication -----------------------------
Jud.uy, Gll·nn t>. ~pruc LH"l~thi;.;, hudworm:>. and 

dtmate w11 rming. (.tobaJ Glimpr-;t--~ 6111: 1-2. 
C't mer 01 Global Chnngf' aml ArctJf· Syo:t1•m 
Rt~"t>anh. lniver~il.v of Aluskn Fairhnnk~. 

Ba1·ber, VA. (~.P. .Juday, and 13.P. F"inn*'Y· Ttce-ring c.l.tW 
for climatt!l't':'t;On struction 'lnd in clica tion of t\\ r nl i eth 
century wauui.n~ nntl ~ummcr drYing, PALf.OTii\IR~ 
Spl'ing/S\lmmer l\e"' ~teUL·r. Vt 1 VI. 20-22. 

Yurie, J . A modd of for••sl dynan1it~:-: \Hitt~n n,.; El Gl~ 
syHh•m. 83''1 Annu,tl :VT;:~ting 8crd J~ical Scwil'l,:. uf 
Al:llerit:n 199"' l3allll.ltOI •. i\Inf'} lnnd. 

KarL%1Jll. M. L1ght imens.ity and lt>ntJwrnmr~o~ 
n•qtm·emt::>n l~ tu r llov. cring and Ue\'elr ptm•nt nf 
nt n uneu)us . 'IechnJ(tll report no. f'-9~0:1, Bedding 
Plnnt Fnunu.ttion Inc .. Lansing, !vlichtg!m. 
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KarJ:-~un. ~1. PnhliBhet.l hoo], r£•\ie~A . Cumpenilium of 
clu·v!'ianlht•mum rii~€a,;l'S. flortT(•j·hnolo~y 8:fil~ 

1-h lru. l U. E.C P<ll'h£>. nnd 1\I.G. Ndson. B1rch 
Cn•{·k ahandoued plater mined lund :rE'Cillmation. 
Alaska Miner 

Verhvla. D.L. Vector GIS. \ na lysio;: :\ 'l'oolbux At.>· 
proach . UlH8 Alaskn Snrveyiul! und 1 l;lppmJ! 
Conference. :-\nchonuw, AK. \•Vorki.Jook. 

Contract R eports 
~~-----------------------

Helm. D. Kn 1h Crcc>k Ht:vegetation Monit0ring: July 
1997 -.Jww HHlh. P1·eparc>d for Ah ska Di" sinn of 
Mming and Watt-r Mnnng('nHmL 10 pp . 

HEclm, D. Nolan Cteek Revt.•gt'ltltiun Huport 'li·ar ~­
l!Hcl7. Prcpnrcd for Ur-;DI Bul'eau of Lm1d tvl.anage 
m enl anJ 'Ih·Con l\.li'lin~. 17 p]l. 

Tlf'lru. U. \'e~~._·taliun. Chopl ·1· Vlll IN: Rosnlit· Pit, 
!\lining P~rm1l AiJplicnlwn. Pn:paN:Ki t'IJl U,.;ibelli 
Cmtl Mi n~.:. Jnr· 21 pp. 

Toclti.S. ~Lratt~g1l· Plan fo r llw Non-prr1fit On.{;.mJz;:~ . 

tum, Alnska N atural R<.::;ource;; ~~ 011tdoor Educa-
tion As;F-O<. iutwn. AJaska NatuJ·nl Rl.'S011 1'CC!; & 
Ou tt.loor Lducution t\ssoc:iahon. 

Thdd,S. \To.tional Park Servic~t· Stmtcj.!ic Plan lor 
Hesc<trch in Alaska. NaLional Park Srrvil.:e 
Alaska. R eRoun·r Mgmt ltl'IIUIJ. 

Theses/ t uden t Professional P ap ers 
Bole•.,, Stephen H. AVHRR Satellite Dett•ctiun of 

Wiltltin·,:; in lnll'rim· Aln~ka. 
Ceatl~. Ktii"Y R. ~itidulida~ a~,.:r..r.io l ••<l with spring 

nak wilt m.• t :> on Qtt.n:u.,· e//ipsoirlak,· E..J Hill 
and Q Kulmi L. in !.\1innvsota.. 

Gl;l:.:pdl, Brinn S. '11w dT,..d.s of r·ampgrouml e_..;tub· 
lishmcnts and U!'C on rad.i..al ~'fJ"nwth of while 
spruce in intl"rior Alaska. 

,J ·wkcs, Holly A Ili.stcw\' Iii \\'i1dland Flit: f\mtrol in 
Alaska. 

\Veb Pages 

Verhylu, D.L . a11d S B. Roli:i~ . B1o..~.s in Lnm!tscnpe 
( hnnge IJett:l'LJOn Due 'lb Po:lJtionnl Error. hl1 p;// 
www.ltcr.alaska.euu/ ~ h. t"rhyla/chan~ _detec:tion/ 

Dissmg. I) und D.L . Verby!a. Lundsc&pe lnternc-
tion:. With 'fhundet·<~{Ol'In::> in f rttt"l 'tOr .'\Jm,ka 
httJl.//v.. ww.lltw.a ln!;kn .efl ll/-d\~rh\·la/l11 1 rlt .h tml 

Vt•rbylu. D.L. ami D. Dis:.-;ing. Rr.dla.nt 'lcmpl'rntun· 
of Wilrlfire Burn Seal·!> h tt Jl:l/ 
" ' ' W\\ .llet alufo:ka.cclu/-d' erby ill/durtc•/hu rn~. h tml 

t :uld nwn. H. Hnd U.L. Vc·rb ·ln. E.~timctting Gtuwing 
Sea~nn Lt•ngth Rinrt• 1 91-10 Fmm Ala,.;.knn Arctic 
'UHl ~uba1't·Lk Sla t trm::.. http:// 
ww.,.,·lter.ala&kn.eduJ-dvcrhylo/glohe/ 
~I'U\\ mg_sclt:->{JO .btml 

Vlncnnder, 1\1. and D.L. \Prhyla. Alaska I ,und Cover 
CbR.n!];e Project. h ttp:/1\.vww.lter.alaska.eduf 
- dvt•rllyln/nasa/spatiu l.ht m I 

Financial Statement 
Expenditures - ~I uly 'I 998 throu gh June 1999 
Tlw following is a -<Lt l4"mPnt tl[ r>xpemhtW'tll::l of leder·ll ·md stv tl· fund~ for the fiHcnl Vt>:t r heginnin~ .July 
1. l99H and L!nding J uue :10. l !j9~ (F'Y H9). ~OTl~: This is nut an ~1:ronnting document. 

F r.;m;RAL ( pl•rc,•nl nf tolal) 

Hatch Genet al Formula Funds 
Hatch Regional Fonnula Ful1(1" 
.:\ol d ntirv-Stennis Formula Fwu.ls 

Onn:R G RAN1: ,\ ND CoNT.H.t\l rrs 

8'1'<\U. A PPlW f'RJ.\TION/PROHil Ul REChii'TS 

T OTAL 

VIIi. :ll, ]\I), 2 

.. 936,963 
!:JJ.-.!61 

420. 166 

1.172,768 

:1,003,005 

$5)~26,663 

15.8 
].(j 

7.1 

21.~ 

50.1 

100.0 pt·rccnl 



FY 99 research funding 
Grants and Special Funds; July 1, 1998-June 30. 1999 
~ational Science Foundation 
C'hi~·n l.u l'mg . ............ ..... .. ... ......... ......... \\- 1t•·r t -nu" u1 arctic f><·u~utcm!; 
,J,,nll Yn1'il! ... .. ............. .... .......................... LTER ~la•·t.~~iunal prnr. ~"e~ in t,ug ll'on•,.,t ... uf lnteri"I' Aia!iku 
,J, h n Y.m~. JJm.: V:UPnrinto ...... ....... .. ..... The r• il ~ nf wihtlire in .\lusk:1 
Daw \ 't•rll) 'a. Ell'nu 8pnrt ow ..... .... ... ..... ( :Iobnl p lanl w:H e" 

United States Department of AgricultuJ·e 
·knifL•t· M•:nH.Ih .... .. .. .. ...... .. .. .... .. ......... c 'oopPrati"'' Ag: indt ure pe t ~urvcy 
~hi(•n Lu P i11g ............ ...... ......... .... .. .... ... Wet .sui],. monilw'llll, stlu !it•s m .\las • t; (8( ~'-,'ft,,rtf/n,... 7/so) 

l'hi ·n-Lu Pin~ . ........ ........ ... .. ..... ...... ... ... .. C' trbor. s tor1g•• " suh.U''l'l.ll ~<ails 

'f'ricin \\'ur tf. .. ...... .. .. ..... ...... ..... ......... ........ ~JlfUt P 1 fil> 1,JrJ1 I' in r r tGtion:; 

University of Alaska Natural Resourc~s Fund 
t:lwph 1 8J)liiTOW ...... .... ....... ... ..... ... , ....... ( QUtinuarion uf r pmgram in plc~m im>t .Jiug nml genetic.-, 
l'ut Jlolluway ........ .... .... ......... ........ ... .. ...... A (•l.mt propognuor1 ~->~stem l~ '' horticultm~, lqr •.,try und phfllororuodwllull in Ala.skn 
('arul ~- Le•1>it<. Robert Trent .. ................ 11.\-.t\11 r pa ·tncL-;ltip 
·It nifu :.\Ic.:HL·uth .................. ... ................. Suppurl ,.f pvtat imln~l r-v in AK 
.hmif( ll . ,\ldk ath. ~It iam h..m·l"'"on .. ( ultival tun of 19n: en~ in .\R 
,]('nifi•r H. \It l3t•fllh ~1. inru Kllt'lllson .. ( u ltJ\ nl inn of ginst:n!!;. rht\ ,, 1hmmu, and huangg-~ in AJ, ... ka 
(ilt•lm•Jt.dn._v .......... ....... ... .. .. .... ......... ..... .. bluth uf r+>e:t•'ll 1Jimatic >ttrv~~; •m whlf1 "'Pr co• 
Edmond C. P tl Lt! .. ......... ........ .. . ....... .... Co!'tahiUihn"·rrt ol permtmcnt ;:.nmplr• ph1b 
Edmnnd C. P 1c 1.!1.! ...... . ... .. .. .. .. , .. . ... ... . .... .. Initial fon·l!~t "tA d clcnsit~ and wood ttunht .\ allrilmll!a 
:-:tt.!phr n :-;p.Lrrow Carol !~. Lt·wi>: .. .. ....... ~\.la!Oka host ... I h.) l h ird ~i Tumpolal' Bl-{l'il'ttltural ( tmfercncl! 
~tcphr n Sp trruw .. ... .. .... .. ..... . .. ............. .. . 1\i.,'TIInomic and 1 t•onon 'c eva.luntion uf for~<~ !lOp for AK 
(~reg [i'in:;t;~~J ........ .... .. .. ... ... .... ... ...... ........ Heuv~· n ctal conu•ntrutJtJn:. 111 rcmdt."er nml • uihuu ti~,.m· 
.\leri~m K,l l'lll-sun .................. .. ................. L1ght quHli t) to o ,f.,.,Pas ttn 1.1.-p 'f'IT\ prudu• m 1 
\lt.ria LJJ K:o11bsw1, ,J, mft·t H. McBC'111h .. F.l.'aht.l~ in~ gin:,, .,~ d ·s 111 j.!Jruen~ p wlliLtd n <\h: 
Edmom.l C. Pat·h~:t> ..... .... ........ ........... ....... C.m t...nu •t ~ fm·t..-,~ inl.t Inn 
Uttn Ctulin~ ........... .. .. ....... ...... .. ..... ......... .. l.ato• 1 •h rht dli;ea"e of pntat.o 
l Tlenn .J uclav ..... .............. ...... .... ........ ...... .. DcH!lopmo:nt and rahbrntinn .. r ,.;KOti 

AK Department of Natural Re ources 
Tbl:n ( ll lliJJ:ill>' llrt . ....... .... . .. ..... ...... . l •'nH•l"t:t·~ studc•nL<~ 

Put Hu llomu~· ... .. .. ...... ..... ........ .. ..... ....... .. ~l uldw for tre1 plnntin~ ill A.la;-;kn lnndsr.tpt•,. 
.Jeniiel H. l\1, Fk<~ h ............ .. .. ... ... .......... Virus l'rt..E' seed potiltw•:--
,Jenifer H. \ I('Bi-Rt h .......... .. .................. ... P rwducc e~:rt!ficlltinn 
~t.·phen S p .. .uTow. C~.tml E. l.t!wis .... .. ..... Third Circ1tmpo! tr Agricultura l C'onfert~nL'(' 

UA International Arctic Research Center (IARC) 
~I • a Sp:u-row ....... ........... ..... .. ... ....... ...... ( ;LOBE: C!loba l h anJ.':f' educatton fnr ·- !2 ,hu.l~Jntq 

Bedding Plants Foundation, Inc. 
MM iam Ka rls~ n .......... .... ... .. ... I. 1!1 t mt ,•ruity :11 i.1 turnp .11 ure t'I'!J'lll e.tllL·n ts fill' !lo\\ t ring aml rl~>h!lopment ol Rt~lllltlf'ulu.~ 
National Biological Survey Chi< n -1. Ping ...... .. ... .................... ..... . .. .. ............ J{, .. ·k ( rcl'k \II [ [ . 'llllillt ) 

USDA Forest Service - Jonn 't:u ir. ... .. .. . ........... .. ... .. .... ........ .......... ...... .. ..... .... ..... .............. ...... Fo~lry re:.ear<:.h 
Environmental Protection Agency - f.h:.n:t Sp urow ...... ... .... Glol>nl dt mte t'n\11'0nm.:mtJtl P.C iul'lltiun proj<'l. t 
University of Nebraska Lincoln - Da vid \-.d ... ntme ......... ...... .. .... .... .. ....... ........ ....... .. ~ l cltldillK pf mL·thnnt.! 
AK. Scienc~ and Technology Foundation .Jnmf••r H . ::0.1dJeath ........... ........ ....... .. ............ St.·ed putatu 
U.S .. A.t·my Corps of Engineers - l'obi L'ampand!J1 .. .. ............ ...... ......... - ......... .. ... .. .... C'hen·t Lak~ ~] }jc.:r 
University of Alaska Foundation- 1-'at Uolluway .. ........... ....... .......... - ........ CC'm '•'>;tJO Brit lOicul C:urden 

La r ry B urke ...... ........ .... .......... .... ... .. ... ... .... .... ..... Ell.p l'lln t·nt11l farm 
Sea Gr·ant- lbny Batl••r ...... Study dt'Si!!Jl .1nd rihJ unph·mr-ntarwn prutJ:11 :1b fnrth rl("'t'I•Jpm••nt ul' sL i.·ntiti e-,,, •·nr~· 
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World Bank -Hanv Bader .......... Bo~;nilllorest J:.tmac-[j 
NOA.Atrechnology Planning and 1\'lanagement Corp- Hnrrj Btull•r .. ... ..... .. Anflly~i» oi!JU 

~yu l bl:'sit: "Uppl q 1 " ' lol'ttt('j'fl l\11tni, · r•h t l'a('tt'ri~mtiun r,f Kad1•~mak Baj·, AK 
Kawerak, BIA- IJ nrry Dnd ,•r ( ;reg Finstad . .. .. ... .. .. L('gal restrain~..> m respon;;;t: l• llt•mdt:l't·t:untQu rHm!}(ltililln and 

commingling on th(' ::fe.ward Pcnilliiula 
Fairbanks Private Industry Council - Pnl llrJiluwny Summer vouth ~mplo~we11t 
Cornell University- 1\h riu.m K..trl!';;on , .......... Rasphl'ITY production 
Fred Gloeckne1· Foundation) Inc. - J\lenam Karlsson ....... ... Dnv ond night lem~J"Uture reqnir~mt•nts for 

l'j:diJDll:'n 

Fitzgerald Family Foundation- D M.nddu•<. l Enighr .. .. ... .. Wastt'walt>r Lre::~tnu:mt in ruruJ villug-es 
.1\ll.J. Murdock Charit.able Trust - D. Maddux,(' Knight ... RurnJ wr.IStt>wnrer n·eatml'nt study 
U.S. Geological Survey - Gl~nn Jmla)-' . Dr:md.I"OCbi·on,>logical studie;: in n11tionul park:; in.Ala,.lrn 
U.S.G.S .• AK Biological Center -Dot H ljlm ...... ... ~colo~ical monitunng 

Universi t.y of Montana - David Verbylu ... EOS apphcn b ans for A K natl.mll reRources manalit'erm:nt 
u.s. Fish and \Vildlife- OjjVH! \'Prlw11l ..... .... . . Rndnr rl-!nlL!U~ !':!'n~inQ ofa llmtiH I hll.hitat 

DtwiJ Verbybt 

Usibelli Coal lline~ Inc.- D111 1-lulm ., .. . .. , V."iBhh,m• Hill r-t?vugl<TfH14'" p i• Jt mrmitoring 
Dulllt>lm ...... ...... Ilealy Vallt•.v pre-mimn~ ill\·ent,\ry 
Dnt U.::l.ID .. ......... HtJW'g'•·tatmn studit"< Lifi '1\vn RulJ Rtdge 

USDA-CSREES - Donuhl Carling ..... ..... . ~ueemng ar:t:l'>s ... • i~'n of SniHnum s&p 
Donaltl Carling .. . . .... Ala~t-.-a·~ NAPIAP prugfjjm 
l'' rerL·ic llushy, G. Allt!n Mildtt-11 ..... ... . T.J::ury n>~;P,nTh 
C . A Uttn ~\litchcll ... ... . .... Potal.o t'll] I iwtro 

Stephen Spa ttow .. . . . . . . . . SARE, nu.ullfontl!l,. l'.:>l·lihli"h 111 Hllt In impro\'t' '" lil rmrl WH t~>r ru!1);t! iVIlt inn 

Formula Funds 
Hatch General: USDA 

~--~ 

Harry Bader ........... .. ... .. .. . .. .. ... Cumparative legal :.maly£~i~ of privat~ J11'upttrl) ll~P arnl re1;11laricm in t hlJ rurtll U.S. 
1\1 u•IHll l P1111t irnv ... ... ... ..... ... .. .. . Mt~xlm•zm~ font!!~ q u il lity at nonhero l tttitudt.s 
Chien-Lu Pin t: ... .. ....... .... . .... Hvdric soil ]JrOpel"ti u:; of perm:J.fi'ust -afi'ectr'd soils 
Sll•J)]wn SJIIlr rtJ\\ . Tillage nnd C!mp J'Qsiclu!! miillngemcnt dlcct~ ~lll pmpert1~s nf •' ~l l b:U"Ct Je wil 
G. All ,•n Mitrht' ll .. . ...... Palmer administ1·ation 
l\•1,·riam Kt~r l slTOn .. ..... .. .. ... ... ..... Envil'oDmt:'nlal plru1t rlw:<wlogy of greenhou~e t•l'<lrlllc!::'ll r·mp .. 
Cnrol E. Lewiro ....... .. .. ..... ... .. .. .. .. 1\•larkettng Aluska'.s agm·uhttl"lll ~111 rl IJI'rKPF-H<:!J .seafood prmluct~ 

Charlie Knight ...... .. .. . ........ ..... . Allemative crop;;; for rhe ~;;u iJvn·t Jr 
Don Carlin~< .. .. .. .. ........ ... .. .... .... .. Evaluation of production pi'fHJtlCes, cu lti\·nrs, And .~om£> dic:;c,n.;es of potato nnd vegetablE's 
Pat Holloway ... .... .. ... ... .. .. Hort icuJun-e rrop l ' rnJlt ~dC)n fo1· AK 
J o.sbua Cr~nLt:rr, ... , ...... .. .. ... .. .. n .. gicmn l e-conomif mud t<ling- for l'Urn l . \ K 
Dl·f•W Sluun ... ..... .... .. ... ... ... .... .. .. RHi;wd ruiruJe~:r 
~U~flll Tudti ........ .. .. .. .. .. ... . .. ...... llt•somr.!e l'lan.ni.np: 

Hatch Regional~ USDA 
Fredri( Huz:;.by .. ........ .. ... .. ..... .. .. Chnmcteri~tics nnd teed vatue of barley anrl wes~l'rn prntr,.in ~UPJ)ItJuwnt" for ~wi 1w 
U . AJien \ litcin•ll ... .. . .. ........ .... .. Rt•gion(l] r0.>t'art:h planning- and coorcunation. "estero re!Zion 
Jeni[er :.\icll(~~ttb .... .. . .. ... .. ...... ... BirJl l*it~ll.gupp~·ession or ,;oilbornc plant patho~DB 

MC"lntire-Stennis~ USDA 
~--~~~~~--

,John J) Fox. Jr . ... ... .. ... ... .. ........ t:lunuhuinj£ the efl~· l s nf fnl"(-'1:1[ hut""'lt~ l OTI s nil rr~ /.lh!olltll d lh'ly. ihg 
Edmond PacJ[~e- .. ..... ... .... ... . .... Tree specte~ o,rrnwt::h and Y1 •·lll and ~>Jte pnutu~tl\'J ty rrl tht: .o\lttska nurt lwrn frJn~:;t 
Dm Hr:lm .... . Er.osy:-; tem for estahli.shmf'nt •1f wondy plants on cbsturb~d lamb 
Dr1Vl' Verhylo ........ . . ... .. ... . ... . Devf'lopm ••nt ot nn Alo.sknn A\rHRH Wlldlnnd IDE< Lletedion nnd rnnppin~J; system 
U ll'rm ,J udny 
.Jvlm Ynril! 

. Fum~r bwdivr-rs1 t; re.!!our.:ct~3 inAK. Identifl£ni:Jon , momtorinl!. '1trlltegieB for rn.r:m:J~t:mem 

. r.. t~chn.niSJ.m; of change )D tcU"{.'St floor ru:rompo.fririon, ~Jement liUpply m ~UL't..'u;;s].(mnl foro.,ts or AK 



Achievements, activities, news 
Congratulations: 
1999 B.S. Graduates 

S tM\ K Cl1rk, Anthony .J. 
DruhHn. t'1 'li~ L. Fleener. M(•l issn 
S Joh 1800, Ht:becc:a A 
K~tlyhou,..c•. 'L'imul.l\ A Lnudt!l'. 
'T'homa:. (' :\lc· 1111•'11, Sha.,vn F. 
0 bornP, Co trlney C. Richard:-:, 
David n. ,',u dera, susunne E. 
Tr1llho,-,. D n l l G . Valentine 
Congratulations: 
1999 M.S. Graduates 

.'tcpll!•n l l. Hit I!S h.c•n r . 
()!aiw, Hriu 1 S. Cl 1 pl J Huu A 
,Jewl.;c·~ 

Congratualtions: 
1999 Ph .D. Graduates 

f~Cl'fll•rwk l·u~Lt!l', ·'M:-~pping 

lmpnt·h of L riucatinn for Wilder-
l1fl~~ Munngcment Pianning .. : 

l>onalciiJ. P1'J11Ie.r rro:'l. ·•Evnlu-
flt ng r merpreth·c ~ervie~·~-

Retirements 
;\fary Boyd 1'1"1 ir d frotll the 

Agriculturnl nnclFon~st l'.f fo:xtH•ri-
mt•nt ~~ ntion't- Jlalm1'l' R~_•~et>n:h 
Center :Jfwr ~3 yl.!ar.o.: of sorvice. 
.::;ho pl'oviclcd hnth ndministrnt ive 
nnd t'lold SU i l ftOI'I tor hurtictJit IT(' 

I'C.:it'lld in bt1th tlH• f(~dernl j)l'O· 
grn 1' ot' lh { 'u i'I JB D~u1 hw-n n nd 
lau• t for ht! .tniver·sitv pl'Ogram of 
Dr. Don Carli114. lnry 1- staying 

1 live with 11owct• gard ~niu~. 
fi hing. nnd wm king a h' 
vohmtecr . ecretmy al Lu c In rc:h. 
• ht• 1'8J11Wd b~;r I'Ctii'{Hll ··' l •• l. 
-ummer \\;th lnp I•) lrPiand. 

Keith ;\l uAoon retn£'d ffiliD the 
gnculturul nnd Fnre::-tr • Experi-

DlC'nl !:51nttm1's PaJm,•r fk~earl h 
Cento1· after fi\'l' yt•ur-., of cr·,•ice. 
~1r. ~lngroon pnt•. itled tcchniea1 
fi,•Jd suppn11 for .he ·mnJJ grain 
breeding pra~ram or Dr. ::;tew 
Doilng. Hl' pl:1n to mo\ L' to 
Ot'0(:£111 .tnd pur tw his inlcrt•::,t 
with dng ... , unrl perhnp~ fanum!! 

a l lt~nmt'vt• l.I'OJl" fol' nidw rnar-
kch. 

New Faculty Profile 
!\ lilau Shipk;t llH · joilwrl the 

fa ttlty of th0 S<·hool ofAgric:ldt:ure 
and Lanrt HPsuun·<·s Management 
~ .lll As,.;i «tunt l'roff<!'s"'r of 

Animal ::kiem'('. He aud h :.; w ife 
Nam·y. who tt<JW wm·k.- a~ d 

renchet· wii h the Fairhnnk.:.. puuli 
~clwttl s • t{·m. mnd • th • mo\'e LO 

Fn.irbrmk:-. thi : :-.ummer. Th,·y 
have twc ,· n ,.!htt·r~. N1kole and 
:\I!Jll ·. who a t l!IU.l Colorndu tmt· 
Uruv~r.-.Lt\ . 

Heforw coming tu AJa::;k:i, Dr. 
~hipk<t wns nt. Utnh Stat~ Utuver· 
sity in Ltlgan. Utah, wlwre he wa!-1 
rhe dirt~c.tcH' of the Cnim• llairv 
T ac•hiug & R1•:-.enn:h C{mter. 
Originully fwm mw1h rul\tinne-
solrt, he !'UY" that whih>,\Ja~ka 
ha,.. llllll'h in cumml)ll with f•ther 
nort hm·n ... tnt · • it JH'O\'ide~;; a 
uniqu opporlttnily 10 wnrk with 
lhcslat·l< JU'oduc lion ()no ~maHer 
Sl':l]t> . 

Agriculture Apprecia-
tion Day 

'l'lw Mntunu:-:;ka Expe1·irn •nt. 
Funn WH t h,• t=itt: of A~l·kulttlrt.: 
AJlJ.Irt'cintion [by em .lt~ly 24. 
l9!J~!. D(·spit" !Jl! l'tii!-<l:ent light 
min, \lpwnrd, of 11 lh•Ju and 
peottlc cnjuyetl 1 he mu ~k games, 
fnrm t:nurf'. ancl lrt:e bnrhe<!Ue. 

'I '1 • nnu I ,. "n ..;;howc..a,;es 
~-tgri •d lll'C · n \Iaska nnd iR 

&pn,,,;~,.n d ll~ ~l.t.. Agncultural and 
Forel>ll') Experiment Smtlon And 
tho Aiu ... ka Coop(•rnti\o'<' Ext •n,.,ion, 
as w ·11 n a Jtumh •a· oflc)Cll] 
l)l'gnnizution • 

Public Day at 
Georgeson Botanical 
Garden 

'T'he i•'nirbnnks·!lfl'~t puhlir: 
1 ut·ncd oul in fttrce for a ''Dny nt 
tbt· fh.•tll'~t·~·mllcl[tmtcal Gnrdcn" 
on luiy 17. 1 ~l9U. ~CV"I'fi I hundJ'(~l 
p~ople attended tlw t•vcnt. which 
inducl<:tl farm nnd •ani n wurs. 
nnrl a varil'tv of uctivith:s nml 
rr ,f ... ho ted bv ICJcul leene. an 
c< r unc ton with 1-H. 
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Every future farmer should own one of these. This pint-
sized tractor was displayed by the Antique Power Club of 
Alaska during the 1999 Agriculture Appreciation Day in 
Palmer. 


