


The Honorable WaltcT J . Hjcke1 
Governor of Alaska 
P.O. Box 11 000 1 
Juneau , Alaska 9 9811-0001 

Dear S ir: 

PIC! IJ()X -;~ 140 
t fiiRBANKS "' 'J'I~~'i-7 1 40 

I'HIJN~ l'tl'"'"' P~ -llfll 
I A.\ G•) 71 4 4 fo56 7 

I '>ubmJt h erew ith the annual report from Lhe Agricultura l and forestry Experiment Station, School of Agrl · 
culture and Land Resources Management, Umverstly of Alaska Fairbartks for lhe period ~nd1ng Decernbe• 
31 1993. This Is d om· in ac<'ordanre wtth an acL of Ute Congress. approwd March 2 , 1887 . entitled "An ad 

lo establish <U{ric ultural experiment stations. in connection wiU1 lhe agricultural collt-ges established m Lhe 

I s~.:veral s tales u nder 1he provisions of a n a cl approved July 2 , 1862, and under the act:; supplemenlai)' 
Uter N o. and als o of llie ac l of Lhe AJaska T(·r ritorial Le~lsl.uure, approved ~Hrch 12, 1935 accl'ptin~ the I provisions of the act of Congress. 

Very respt"'clfuJly. I 

I 

I 
arrbanks. Alaska 

1e 30, 1994 

---- ----· -----------

J ames V . Dl'ew 
Dtrcdor 

- ------- --- - ----- ----~ --- J 
l AFES Statement of Purpose. 

The research objectilte of the Alaska AgricuUw-al and Forestry Experi.JrtE:nt. Stacion (AFES) L" 10 pror.•ide new 

Cr~formatlon Lo manage renewable resCJurces Clt high l<J.Liludes, wld to i.mprol!e technology for enf1QJ1Cirtg the 
economic well-being and qual itr.J of lUe u.l these lal:i.t:lldes. WltUe j oresl.ers.famlers. and land mrmagcrs use 
our researclt results. aU Ala.skw1s bcnft.fil .from nw wise use of land rc.sour('('S. Our resea.ch projects are in 

response Lo requesls.from producers, industries, and slu.tr-> and.fl'deral agendt•sfor injomwtion in plant. 
animal, a nd sotl sciences, joresl scienc('S and resources rncmagemen.t. 

The research qf exper iment stalian sc(cmL'its i.s pubLished in scfertLtficjoumaL<:>, e.x1wrimenl slation hiLlle· 

lfns, circulars, c:oriference proceedln{JS, books, and our own magazine. Ag.robon .. alls. Scientists disseminate 
tlu~kjr findings through cor!}erertc.es. prqf(•ss iorta ljou.mals. workshops. and other public iriformatton progroms 

Adminis tratively . AFES is ar1 integral part of the Schoo[ Q[ Agricttlture and Land Resources Manngement 
(SALRMJ at. lhe Uruversii~J of A laska F'alrbwtks. Thi.s a ssociation proL•ides a dirl:!cl link hett.veen research and 
teach ing. Scientists who conduct ~esenrcfl ai rhe e.xperi.ment station also teach sharirlg their expertise rri!h 
both ~tndergradu.a.tt• and graduate students . 

·-
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f'k:lfl , SALRM Dlrl"(ior • • '\FES .. ..... .. .. ... .. .... ... J>.- James V. nr~w 

Communkullon"< Manr\gc:r .... .... .. ... .. . .. ........... . .... J l$tq1h~n L y 
Publications S.Up('t'\'lsor /Edllor .... ...... .. .... .... .. .... .... Donna (iindk 
Graphlr:: A ·Ust .. . ...... ... ... .................. ..... ....... .... . Ke!U1 1\1 Swarner 
Pmuln·m.ler ........ .. ....... ........... ...... .. .... ... .. .. ... .......... Jau Hansc.•rJrn 
Pr inted by ITmtln~ Scn•ln$. AF 

;\qroba1calrsls plJtJlislled hy lit~ Agr1culturnl rud Fon~stry 
J-;,.p~riruent SI:'1110l1 , UJUversJty ol1\laska fairhJUtk.::. . A vmtlen 
requr•sl w •II tm Judi' Y•lll on lhc rnalllu~ li~L f'l~il!:K~ {lddres..-, all 
~UI n·'!'pondnu:t. !e~arrltng LIIL ma~a:>ttll' Lo; PubUoaUons, AFES: 
P.O. Bm: 767200 Fahba..nb, AliUIIw, 9977'&-7200. 

·n,,. ArES und th, ~ prnv1~r: :ot,rllun ]JJrt llr u .. ns untl ~r1uttl 
c:d. t...J.tlt•ll.ll ~ort eruJJLuvru:nt upporhrnlttr~ lu ull wlt!Joul re •ard 
lo I'UCl". r·olnr. rt-llJ4l11n. 11 r1inr.wl orti1,Jn, sex . a~c, dis.uhillty. :>llllllS 
as a Vtctnarn era or rliliahh'd veti'rnn, mar fl..tl statu-;. changes In 
mar1Utl '>l.atu:> pn:gn. m·y, or pa.~nllruod pursuunt LU appllral.lk 
suu .. mrd fc::dl"rotllow~. 

l'o !>lmpiHy terml.uolos:!Y we ml.~lt have U~>L"tl pr odur t or 
c:qwpmrnl trotu~ uamc:>. Vl'e aren' t tnrlnrstug pr-oJurt,.., m llrms 
mcr~tlonrd. nor h c:rl•tr·J.,ntlmpltrd nf Utu~l' 110 mrullmtt·d. 
Mntr-rtal ppearln~ herdn m:.ty br: reprinted pmvldt't.l uo eJ1florsc:-
m<.'nt (If a rorwnr-n:;f,iJ product 15 ~tuled or Implied. Plt-a~K' r:rcdtt 
thr. ~scutdlC'TS im-ulved ann llu· lJ>\F AFES S. icttt.bb fmm Ur"' 
A~ncultuml Rr~mcl.J Srf\11'~. USDA. r-oop,.r·11t: will, he AI ES. 

Ahoulthe front anrt hack covt r:j: 
111 19.g;- 011~ ~(lirl.Jtutfo<s Aprirullwcll onrl 
l,.o•e't"!.~ E.\pt.'liltterri Surtinrt's hort!C1ihurai 
th•mon!itmtkm garden lx·cwu' r1 bornrucal 
90fdl?fl, It IL'a..; r.-·numcd UIL' G<>tlrqf'SDn 
Bcnrmkal Ganlt>n 111 Pwrwr of C'lrmu.>s 
Chrl.'>!iU!I GeoiTJt>sllf 11'110 .-stniJIIslled 
~'~u.sJ,u's ayrlrullruul t; q7mmt•nr stat'"ns. 
nit! /H'SI o) rfu.L'>;"' slliti.CJne; w= ,·;.rabltsl ... ·d 
tn Sllkn in 1898 Aqnmllw c u,; srtll n 
[Jn'11L'IIl.'J ([tdUl>tn) lrl \la..,kn tn..Jay (AF'ES 
plilllcJ..<; J)ll Pat Wugner) 

'"Repnnt.o; nf llw.frorrt <·cw.~r wr a1•atlnbit· .fix 
pUITJln!:it' Wi C1 [Jostcarfi ut rh.1 (.cmrJt' ·on 
Bl')(nn cal Gcui::l.en !J!I' :o;lWfJ lomlt"l (ll thtl 
F,..lrhnnk.~ CJ.1'""rim~?ru wm, l\'t".'il '1 rutwm 
OrirV!. [k\F. 0 ThJ• pubUcattoa b ~ted OD I'COyeled paper: 
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Biod·versity 
Forest managers need to consider all 
elements, address range of situations 
by; Dr. Edmond L Packee 
Assodule Professor of Forest Mnnagemcnt ''B iologtc~al Diversity: Cnn we Jive witlmul it?" 

re,uls tile iront page headline of the April/May 
1994 is~u of The Tnmtpett:r. them "'"lettc;r of 

th Wiscuu.,.in Mt•1ro Audubon Society. 
Ol.wluusly 1 he answer Is nu. Look at the living 

organisms upon which we depend for food. shelter. 
c lothing, medicine. and per~onaJ enjoyment. Even 
Ala~ka's great deposits of all gas. and coal arc IJ1c 
re<:ull ol past b1ologJcal diversity. or concern to me 
h a fore5lcr is Ult need for H basic under.'<tanding of 

whal biologiral dhen;il) is. 
A tnsk force of TI1e Sodf'~' of American Fore!>LC~ 

in 1991 rldined l>lnlogical di• emil\ tS' 1'lw va.rieLy 
and ;:~bund.mcc of spc:C"It:>s Ill •lr genC"tl • compnsf-
lioll, and fue c'OmmunlU1 s. ecosy!Siems, ;md land-
~t apes in \Vhich Lh ·y occur. 11 a]so re!fers to 
ccolugfca.] slructures. funcUons. <:md prm:csses a1 all 
of U1esc lev ~ls. Biological dlverslty occurs a t spatial 
scales that ran~e fmm locaJ throu~ regionallo 
glolx-tl," 

In The Di•·ersily oj L{fe. noted llat·varcl 17ofc:ssor 
Edward 0. W1lson defln<.d biulo~ll'al di\erslly or 
blodivcrsily a<> 'lhc vartely n[ m:ganlsms C'OUS"idered 
at all level!i. from genetic variant" belonging to l lie 
same species lhrnul!h arn~ys of spc•r·ies to arrays of 
genera. t;nnllies, aucl still higher t.axouomk lc-.cb: 
indudet> U1e \arl('ly of ct·osystcms whicl1 ('Omprfsc 
both t·ornrnunill ·of organisms \\ilhfn partkular 
lmbltals and U1c physltaJ c·,mdilions nnder wh1<·h 
th y live. .. 

'l'h se defulllhlnb repn:,Sent botl1 applied and pure 
sc1enr.c o.tnd incltul ' three basw components: living 
oq.~.mlsrn~elleUr- and spec1es richness: ( c·olol!lcal 
processes and ~~ n IClures--nutrtenl ''Ycli.n~. dlsl ur· 
b:mce. llfl· aHd deaU1: landscaJ>t"- arrang( men! llf 
communities a •ross llw l,md or In the walt•r. Bindl-
verstry js more Uwn ·species richness." 
Munaqin~ fur biodl\'erstty ic; 1110r than 1W1n~1ging 

tor a sin~le specie~ or rrroup vt spet'lc:s. We mu~l 
gtve proc..:t"sscs arul ._1 n1clun quc~l a1lt"ntion. 

llow ran we make gc teral s1Aicment.s about 
spec1fk lreatniCllls whr·n I he ecosy::;tcm'!:> diCI<"!r'l We 
111u retng.nize the pluc.e of c.1ch ecosystem tu t.hc 
landscapt> and how the components vary from one 

Dr. ~;dmorrd C. f'ackec (l'Jtoto Vll Dr. CI1tuiie Kni!JIItl. 

pl.we lo annther. For cxam1ll •• 1l is ev1dent that 
tropical fnresLo.; are vasr!y clifleren from Al:Jska 
forests. Wh1le the Two can b l'ompnn d. !hey rannm 
be lrcatecl v.1th a broad bntslt as l'quaJ. Th~y are 
dlfterent ir1 tem1s of species rtc.hnes~ and procc.'5Scs. 
Uknnse. Alaska's lor ·~ts dilTcr. 

Alasku esscn li<Jlly has 1WtJ typ(•s nr lbre.qJs: a 
Coastal F'on!St. domlna1.etl hy Sll.k:ot spntce and 
wc•stcm and mo\mtaln herul c.k~. and .1 Noril1em 
Forest, ciomlnnlcd by whll or biHck spnu't'. aspen, 
or paper bin: h. These !ores1::. f',.an be r:..ubdMd~d 
fUilhcr. [f w • xamlne lhe Coast.ll Forest <Jround 
Rcl~hlkan , we sec.· II as mur.h richer tn tree aud 
sl 1 r h s~cl · · and wtltllife iliun that of Kodiak and 
Afugu ,1< Ltkew1se lhe spc•<·ies assemblages of the 
Northern F'w st on t l1e Reillil Peninsula are disthH'L 
from 1 hose of 1 he Yukou-Tanru1a tlrnlnal:(c. 

Porest processes also dtUer betw en lhe two 
regions. Oislurl>am~t.·, U1al1s respan!:ilble for Lhe 
mosaic of c<Humuuitlc!; across the land:-~t·ape, ls .1 
maJor l:omponc.•nl of llw N{lrlliem Forest. F:lre Is 
ollt.•n considered th ' cause or proc ·ss of distur-
bance. But... b It'? 

SummeJ/Fa/l 1994 



Natural fire-flre caused by llght.nin,L;-Is relatively 
inlh';quent on th,. Kenai Pcnlrt::.ula comp:trl:d to the 
Yukon- Tanana where tllOI e lhan 1,000 ~trikes t"at1 
occnr In a singiL da,) Meanwh1lc sp:uce beet ks 
appear to be an Important dishtrbance on the Kenai 
rmd. to dale. a less scrtt,us disturbing agent in th ~ 
Yukon-Tanana. 1n rhe upper layers of the drier soils 
of lhe Kcnal, I commonly llmJ !'lmall piect·s of C'har~ 
coal. Without lighLnlnl!·caused fires. J10w dld thl: 
dl;u-coal g~l there? Did f<f'.nal Native.~ use firL to 
achieve manaf.{crm.•nt objeC'tives? Are spmn~ bet"lles 
the aHc.rnaUve lo flre? Are they ti1e ~ull of the 
exclusion of nre'? Doe~ tire follow ~pruce bee Lie? 
These are biodiversity questions nf )i!;reat importance 
because Lhey a<.ldrt·ss proct':;s. 1-'rocess is L>ssenllal 
to the funcltonin~ of cco~ystems. When we manage:, 
we want lo take ad\;Htta!;!e of processes. 

We t•;tu mauag<' lorests lor products and services 
and s t ill maintalll biodivcrsftv First. lhou~h . we 
must accept tlw lde-d that forec;ls are for~'er d ang· 
In~. Ch <mge ts evident ln the Coastal Fon·st Old 
growl h. coruler wlnforest Is uol and never was 
prcst""nt everywhere tmlcs~ you usc artificial and 
static dcfinilfons pnwlded by l in· hun1t1n Ill Ind. 
Fores t~ dominatl'd by collonwoocl, lollnw receding 
l(lat'lers. su1 it as the Bt·rlng and Exit: cottonwood 
forests .1rt' abundant in major valleys snch ru; lhe 
Slikint"; nspcn m ·c.urs on re<'cntly dt!.glttclated s1tc:. 
near llain!>s: Alaska cedar on more Uum 530.000 
acres t n uvtn~ or dead. Young forests proVIde stand 
sln•clures t btll favrJr some or~nnbms and not 

Dr·. F:dmond C. Pru:kr.!e t>xf)!ortng nature's c!assruom 
(P#Imo by Dr. Clwrl.fe Knight). 

n1e Annual R('.port 

oiliers. The same c~n be said for old-grov.ih furc~ls. 

SomPlin\es. a mosnlc 1:-1 necess:1ry to provide opti-
mum habitat. tr resource ma1111gers decl(lc to man· 
age \\1th an emphasis on CJld-growtlt. they are nol 
nec·e~arlly managing ror biodlvcn;lly. lnslc.ncl U1ey 
would be managtn~ only fur that frab'Ille nt of biodl-
vcr~ity associated wilh ''ld-growth. 

Now ld'::; look at UH~ Nort.hem Forest Sl1ou ld we 
manage Tanvun Valley lor ::.ts prim~ rlly far white 
spn1ce? If we dld. we would e.xcludt nre and thu::. 
Ignore hlo<ll\·ersity in tenTHs of lhe natural landscape 
mosaic. species richness. and process. I Ianlwoods 
~lll'h a::; v.rfllow. aspen, nnd paper birch provtdc 
habiWl for many nrganisms sudt as bacteria. ft.mgi. 
neotroplcal bird aud monsc and are important lo 
nutrtentr•ycllng and ~mil ru{_'dillcalJou. Tall shrub 
stage::; and mixed strutds ol' cunifer and blrch are 
important for m<my neolroplcaJ milrranl blrds, but 
may not be as attraclive to year-round resident 
birds. 
Mana~m~ solely for whit • !:ipruee can meet some 

biocll\·ersily ~oals-c;uch ab old growth-but il 
add.resst•s only a frugment ol btudiversity-a particu-
lar stc1ge o r lore!-tl development and swud strudnrc. 
l bl'l1eve m<~nagtng while sprue on u cyclic bas1s 
thal includes tht• hnnlwoo(l ~tages and n spruce 
clomtnaled stage addres • s a wid r range of biodi-
versity· ituauous indcllnUcly. 

To 1nana~e lor biodiversity. forest managers must 
recognize and attempt 10 emulate pnx.~ssel> md 
sln1ctures as they attempt to produce goods and 
services for ~ocld:y. 1 am nat su~Lo.sting t.hal the 
processes bt' duplJcalecl exactly: even nalure vanes 
from plcl <:t~ to pla( ~. l lowever. we must recognize 
how our I rcatrue.nts Vat}' from I he natur.d pro-
ce.sse::; c;clecUon hurvesl scan emulate gap clistnr­
banees; clearcuttlug wlll1 burning can emulate 
natural bums. AccP.pllng hardwoods in while spna•c 
stands mcreast" · blooiv~tty. En~urin~ tlul ~wctl for 
reforestation Is from <I \\1de gen •Uc: base and Is well 
matched to site tmd.IUom; b better lclr dh'ersily 
Umn selecting beed irom a very small popuh1 Uon of 
·!,!enetically superio1r'' tJees. D l!bernlely allowing 
lar~t· spruce l>eclle tn1estatiuns to grnw to exct:~l\'e . 
pusslbly unnatural bi:t.e. Ignon:s blodlver~l1y. Large 
fires ~rc Jent.•rally Ltnac,·npiahle: how do large ureas. 
of bceUe klll tllff"'r Crnm fire in Lcm1s (Jf spcdes 
rtclmt:"sl) nud ecn~y:.;lcm pn><'l'~~es? ·oo nothing" 
allitlldt· ... ~ p• m!l UTI<It' cptable t;hauges to the 
J,,mbcapc ~111d nq~OCI<'led biodlvt>r:;tty lo~s s . 

Carefully plnm t I u1lln<:~emcnt pre._<;Ciiption can 
produce stands of Sllecill • st1u,.ture~; that benellt 
blodlverslly-:;o;L.Jndz> of mixed sp<;"( 1~. with a clu::.ed 
ll.rnlwood ovcrstocy, wilh sna~s m w1th old-gr<::m,rth 
charac:lt•!lstks. \Vc 11u~t add blocllversity to our 
managern "''l l ohjecilv~ Aflt:r all, wP. <:an lean on 
Motlwr Nal\lrt" wllhmll bre-aking Lh~ ecosystem. 



Frank J. Wooding 
2/1/41 - 8/81/94 
F rank J. Woodin~ 53, longtlm<: Fairbanks rt'sident and EmeriLus 

Profes::.or of Agronomy ll the University of 1\Jaska raJrhankJ.I. 
i\grfcullural and l<'orcstry E£:xperlmcnl St.atlon, dkd une.xpecl-

Ctliy of a head <• tlack March 31 at Fairbank .. , Memorial llo~pilal. He 
was IJom Feb. I. 1941 in Ponthlt'. Ill .. and ~rcw up on a fun11ly larm 
n ·ar Cbcnoa. Frank att~nded the UniVt r:;ity ot Ulinol~. earning a B.~. 
u1 :tllfonom.v in 1963. lle earned his M .S. ln 1966 and Ph.D. In 1969 U1 

soil science fmm Kansas Stare Univt'rslty. While In Manhatt<m. ht mu 
Jnsefina -.Josie- Bautista, also a graduate slttd1•nt at KSU and lormerly 
of Collee;e. La~Wlt, Philippines. Tiwy married it1 r 964. ln 1970. ht• and 
his family mo\•t>d to I ni\'ersily Park Pa where he spenl a year as a 
post-doL"t()ra] fdlow. From then· they u•oved to Fairbanks wht: n:- Frank 
was an as~;lstant prn1e::.~or nl a~ronomy at 1 he U11lverslty or Alaska 
ln!>tJI llle of Agricultural Sclell<'e. now Lhe Ag11cultural and Forestry 
Experlrnenl Stntlrm. Her •tired With the rank of professor and prufes­
sot cmexit us of agronomy m August 1993. 

Frank made numerous contributions to the kno\vledge nf apprnpli-
alf.' crop and soU mana~cment practices undt'r subarr.tJc t'Onclitlons. 
His n•any rccummcndation!'< <m cere41l graJn ~nd LUrlgrass v.uieties. 
f'crtlllzcr mana~cment practices. md olher crop and soil managemeni 
practiceH are wtddv usccl. His worl-t verlllcd lliat \'<'l~t areas of Alaska. 
strelching from Brl'>h>l Bay In !be Upper Yukon HJwr Valle). have sotls 
and dhnate Sttitable fnr ngrlc:u 11 ure. He was the first tu show boron 
n·sponse!i on agrouoml.r' crops 1n Alaska. Fnmk lntlncnced numerous 
studf'nts through his teaching:.;, He .1.lso servecl as heacl lor the Depart111ent nf Plant. A11lmaL and Soil Set 
t'"JHr-.. -,; for six years. Frank n~·er lost his farm boy pt:rsonallly and Jove lOr \\orktng v.rith planls and soil IUs 
garden and luwn were among the besr in FairbiJJtks. 

Frank was acliv ·in and supportive of the churc:ll , Cailwli.c schoul!=i and c,;nmmutllty. lie served on numer-
ous c .. :ommlttees and Vl'as involved ln several ministries al Sacred Heart Catheclral and held the postllon or 
Groncl £~night and otlwr otnces In the lut:<.~ l chapter of the KnighL'l uf Columbue-. He was an avid ~oUer and 
baseball fan; \Vhcn not working he could oft, n be fu\lnd at the Fa.trb;mks Goll and CounLry ( tnb or nt tl1e 
baJlrmrk watdting U1t: Golupanners play baseball. l"rank was <l rledicakd and lming husband and faUwr. and 
a valued friend lo many pt"ople. Ht• wtlll1t: misse<l b) us .1ll. 

Frank was preceded 1n dcHth by h b father, F'ranlt Sr .. and son. Eric He ls ~o;lm1vt:d t> ·hiS wllc, Jt)sJe. of 
hurbanks: son. Chrtsloplwr ofJ•'n•mont C.diJ : daltgh-
ter. Robin. of Hanovt"r, N.H.: st~ler. Joyc•t>, of Dnllas. and 
moU1er. Lnura, of Chenoa. Ill. CJ 

-by: L>r. Stcplu:n Spnrnw .. ·-

Photo cti[Jltcm.o; 

Dr_ F'rcmk. \Voorlllt.CJ, uhm!C. eLL hfs rt:lircmeul c~remorry All£!. 
5. U)f)J (Photo hr) Diana ro, hmnJ. 
U:J!, JJr. WuodinrJ nnd liL'i w(f ' ·Jo:,,e· at a HfPOW mrctron 
IH·rw{Uin!Jrlw Car/wife scltnols in 1-airbcmks (cvurtt!sy 

famtly). 
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SALRM alumni 
Where are they, what are they doing? 

Michael A. Abels, I mrhwth • . 41." 
I ~l<(l, B~'i, NRM; I !CII.l OJ)rJntioos Ma~gc1/Actin:g Supcr\i-.flt Tooli~ 
Fr.:JJ Station lnslihltc uf A!O.:tll' B1olugy 

~~ 

Tiinotlly A. Ba1ch, Carli1/t>$prirrg.r, 1:\ 
1 ~1\9, B.S. t-;RM, N,tturnJ I~C"'i<~\tTec SpttJalt•t. Pr.nll') t~auta [kpMt­
lliCDt 0 1 Tr.ui•J ortatinn, Dureuu o l En\ll'll!lll~<:lltnl Quain~ 

~ 

Susan J. Brookf (;11 \IU ·us. r\K 
J<JRJ, M.~. NRM; fulJ~"Cl -'\nal~~~ Oili.:c nfthe Gnvcrnnr, St;tl~ cot \ht~~:J 

-~ 

Jerry L. Brossla, Am·no1·u5 t IF 
197-l, \t.S; Still~: Pipd 1no! Collllllin•tor,L>e~mot N,uuml Rcl><)tJtl.--e~ 

.James K. Bu.rau, / allot· Citr, C\ 
19)11.1Ui. NRf\t· Annrm•y Jtl..a,.. 
" I .un un ll l•·tney Ju:cnw.J !I) practtcc: in "•hh,mtil ll!ld ~C:\'lltb. 1 pru.c-
tu;o: pumaril}' rem e:.ltilc. ~nvimnmcnla.l .mu hll,lf~ .. lilw." 

..c:>o=Q, 

PeterW. Carey, Chritl.-lmn·II .\ 7,•w 7_~almtd 
19~1. B.S. f'R~: P,.l!.t·Doclor.U Rcscm-chi\~)(ICiat~. L.oology Ol:pt Um· 
vtTSJ ry 111 Cm11:rbmy 
"P.'l!Senliy wmktng •ID \ ',1n11" . ~ ~,earrh r,n1jo::ct' in\cStl!!nling hcl!a\'• 
lur<.tl ~--ology uf l"::ll~ :uu.l pcnmur !-. 111d .,-ctunn,g llfl e\pedltlr>n tyle 
rour..to1 AnUlr..:tio.:4." 

~ 

l..clJtb A. (Gruawald) Carlson, TniriJUIIb,M{ 
IIJlW. B.S. ~R.,1, 'll:.uur"' Reolllll'Ci.'OfficeJ, AI\ IJ<'!partment ot \;ltur.U 
Rc!)(lurr~o::;, Oivi~iun ot l nd 

~ 

Richard E. Deck. f'airhanb. ~,\ 
I®> US.\\ tlilltl'c ~1.~~~~~tmeJ.ll: Biulol'ica15(:lcl ~e;c: T~.: hnician. UillA-
\arh.'l.liLu~ll Re,.o.:..arrh S,cn 11:~ 

. C>c"-C' 

Gena M. Delucchi. f'ui,ll£111h, 11< 
19!B, MS. NRI\.t; E..'l.tcn.'mlll\gc.•• l'mve~).itYofAI<I\Lt F111rbank~ 

~ 

Susan K. Det:wner. , \nt llnrcsgt.'. AK 
1990. M.S: USP~WS Btolug1st 

~ 

Suaan A. (Wirltting) Dickinson, K(<tc/riJam, M( 
199(). B.S. NRM: Actin~ C1ty A<lm tH~rrnwr. f'•l;. u S.ax.trum 
" Husb:md: Jflltn, son; A!~. 1-1. and duug.hter ;"nan;~ ll." 

~ 

Teresa J. (Zlm:merm.an) l)unbam, A11r lww~:L', AK 
199-1. 11 S. NRM; Dql.utmulllll NrtluriJJ Re.-.nun:'cs 
"Spouse Ko:vin Dunham dtiltiJ.:'n Cun In, Knrn. 14. nd r:.r~<.·. y;· 

Ramona L. (Jonea) Flnnoff. fuubmlh-, lK 
l 1l~. H.S. /'."RM: OwnL:r, ARH" o, Alal.k.t Ad,clliUre~ 

The Annual Repor1 

Kathleen S, (M"Giynn) Greer. Bmsfe·gmt,ul. ll~\ 
1977. as. ~'RM: Ov.llL'l', Wild hi~" t>e"gn 
''tvh· hu b;and. Steve, 15 ~ snh)t lu1 \mcrll t&:< Atrhncs ltlnl Hies i llh.!ITID· 

lil•l>al rootcx. '\ly twu Wwf)J1;-J w I ' "'- Ill, enJ Kcll., 5. 1 uwn u t:uqr)lll 
ewtug .mJ embrni,l¢1).· bus n~ lh 1 nllnv s 1m: to 5p.:r~ellm'IC \>ith tny 

t...mih. 

.t>.::>Q. 

Steven P. Hall, 1\.tttliofi, 1K 
~~~.M.S. 1'-'RM: ri~h udWildlile 'U'ltXtiOf'l, :\l.hkn Sw~ Troo~ 

~ 

Leonard z. B.anson, Fmrl•m1~~. AK 
1'-"'ll, ll.S. NRM; Rl , cttliJ ·lt'\'h1udun. N~tonal P:lf\.: Sl!rvicc 
"I·•' •rth fit: ld !>ea. n with I he Pilrk Servin:. RuiiJ;.<!t With Bc:m1g Lnntl Uridgc 
N<tliunal Pre en·.: 1991 and l99l; US!>i~liUli:e to tilt.· ~ubt~tencc. t:ilOtdina-
tnr D.:u:tli ~:llional Putt.: lutd Pre ··rvc, 199.' nnJ 199~;-

0<::><.! 

Trudy T. HefCernan, I mtl>tmb: ,1K 
191:17. M.S. NJ{M: f)wner EH:rgn::.t."Jl lnt1:J1111 "'"" 
·'.\ftt·r ltve )~ 11s tdn ll>lnill\c din;cb r ~\llh Nrrrtllern AIJ.d;n Envi-
fllt mcnttl C'.:nler. I sLlftt: I ruv u1,1, o ILL~inc~~ u~ 'IA-"'CIW C'rCil l ~COOii.hoatflr 
and ltnldJ1li~cr.~ • 

~~ 

Thomas D. HeJ:llliian, Gem"i< Irati!, ,vr 
19!B, B.S. NRM; M.S. Edu~·;.uicm S)'rni..~~ Unive1~iay. l!.lR7: Teact.er, 
K· l l 
"W•te: Jcnmlcr; L-hi!Lln:11: Tom111)' IUk)l\.,tll:y, -~J.!ilJ'-IlW l \\ in.:., l !wUl:th 
Jodie. ·1. anJ Julill Aunc. 17 monthS" 

~ 

Deborah If. (Brown• Hinchey, ,\,., lrtJm~e. 1K 
I'~:>. M.S. Hrlltl~ 111,--.::; Own,, I khhit!'li II m~uh 1n: Sl!l'lill..'e 

~Spnt -.e! K~ll • ...,. I 'IlL B •ar. l nr 1)11'\.'CtoL~. <\llll>h.i llnt:mic:d Garden 
1!11:. C.11hy \\ right- UAF g~.lti- se, rul ollteno ond I, c lablh.llecl a.nil of,.. 
t;uual :1 J ll~ :n.:n: o.:t .. r. ur~u11:J 1h~ r\l.t,li:a Bntani~o':ll Gan.lcn i11 All· 
~.:ltomge. It nuw h " 1 ncmher,tup <'' .tppm~tlll1t!dy lllO fHmilw:s. \\'inner 
oil he \l.1111t l..et>er ~·l•·r·wnltl Cum nmit)· s ... •ryk~Awlinl. fQ/)2., !liven by 
tilt: AlaskA JlcnllculturcA.:.~odru lo!l N:un"' to Who'lo Wllil 11 the V.bt, 
l'i)3,' 

~ 

Joseph P. Holland, -"~'"'"'· M~ 
19kh, B.S. NRM; Pile II , SewarJ Fw'C"t Ptoducts 
Pnv:alc pi I" ' .uttl commcrci:tl pil•ll cenilt~..llcs, wrltne trun'fXJ'l prlo~t uud 

iml111mt!nt rat[nJ!s " 
~ 

Jlll S . (ThayeT) Holmgren. F<Jirl•w!A~, AK 
1 97~ &. J1)82. l:J.S ._..._MS. Owncr,Aunl) (it:lHI) 
·Arter grauu.ttiou I \!ol.:.f' cd iu muwal ~rn:c ~UCiill<Hl as thd:oop<!ta 
d~o·c r. ·rl!n:Jun Jl'l" I'' ,, •nbem SotU.ht!':l,.t Ala kll. hn.~~ m Silktt. ~lv 
llusbaml. Jnnll.lh<m, aDrll ""'e 3·)'CM•<liJ t\1 m Curn:ntl} n1y •J~o:cup;Llloo 
i.• r.u'llltl..:.hil~ll and ~mliJ1g ti111c in rn~ Utt tllld wft n1l~it1eS:,, AUnt) 
Gru~·h> ... 

Loafs R. Boward Jr., t.:.aglt· Hm r. .\K 
J9R.'i. n.s. NR\1; Tinwnmr~nllll JKX'J.Ih~l. Stat~ •II .~Ju.,J.:~I 
• 'pou~L: : Marfa I A.llrrs), 19!W gruJ.na~ 11f UJ\ l wtlb HBA in 811 11 w..--ss • 
~1l.JJ'kct.mg." 



Christine L. Jobnaon, Titrlll Fnlls, m 
l'll.f4,1\l.S St1il Scu:occ. Exten~inn Support Spcciuli<l 1\nn Fall Rc-
SC'Jrc.h mrJ l!xrcrbinn C~nll::r , llru\·~r'HI) Ctf ld:.Lhn 

~ 

Nic.he.lle W. Janes. /·imhcm/...1, lK 
l'h\.1, ~1-1\1 . Surflli."(! l'rr•ti.:diu~t "' ocudht 

~ 

Marianne Karraker, 6um11 r anwn, 1\Z 
(ClH7 &. 19'l2, B S. & M . .S NRM~ I>Mk R.tltger, Nahon.al l'.ut.. St-r>dt:C 

"\\ud. a.~ I:Jr"-!d coach ti)f' l or '1.d C'Ull}'tlll High S..::h• Kll !!lrl• hu,i;crh.tll 
ll..'mll. uf • ,1, an llll.ct'pfcll\C r:lll!Jt'f gt\111S ('Ttlgr.un.' lur ~ '"ltof ,lfld 
pllt\'l<.liu,; mft~rmat • .Jn ultd ,,.,~i'itllll<;e. MarrJctl Grnnd Can~ un Ri\·cr 
R:.tr1gcr, Inn Trnub. 111 Murd1 1~.14" 

Kevin G. Keplinger. N. ( rmrrm UH 
19M2. fl.S . NRI\f. 0\'llcr K~l·lirtt;l"r\ Nur;e.ry 

Ro~ L. Layne, ,.oirbrmh, AK 
1'186, B.S 1'\RM. N tunrl RcsoUI\."e OffiL~r. DNR 

C><:><l.-

David E . Lle.bersbach, Farrba!ll.:$, JIK 
19SX, B.S, :'IR~1 Chief ot Rt.:Hcwul.Jl· Rc:-\lUrte , Hl~l.t'lrdiC Di~tncl 
Oil lee 

~ 

Vincent T. MatheW'&, An,homJJr, 1\Jo. 
'M.I. M . .S. NRM: Snblll!>lCflCL Re~lution Specialist OSJ"&WS 

~. 

Bob D. Mattson, J111rrmr, 1\f.." 
llJ /lJ & 1985, B.S, &: M. Envtronu,~ntnl Spc,·wli~ DEl' lur~~:au Dis· 
lnctOffi~.:~ 

~~htnicu to UAI· alu11m1 MMia <B.)•rnc~). 1\'c: ~rem ll\.:trly lhret! war-. 
t~.t.~·hm!! F.n,gl.u.b rn J .IJI>llt I am amcmbcrnf tlrt.' Nul!on,r.l Ski l'aU1ll un<1 
wn ~·in!! a.'~ unu t~nn nu til~ Ala:.k.s Sta~ P r~' Juneau Ad'"""' 
Htltlnl One nlthr benl!l· prOJCl:'ts J was m\·uhcdul wu' the 199:! !lome 
I W.Z.Uuuus W.hlc tlar&:. M\ r •ftic:.- hilt hcd a ri1l Ulltl !t.l.:rap t11elal h •JI;" 
•Uld collected h<~IT'II! lr.ttardvu" Wi>!ill! IJ,•mthe sr 1. II towns of nunlieJII 
lo•IIID<:ast, ll1C>'>I WhiL h (1,1\C Tl!''\L!r ho..uJ ClaJ.arcllltl"> WilSIC' I'CrlO\'ed l1oc 
h)\l.lll> w~:n: Skanwa_)'. Gll,lU\'liS {hiiiDC (I] SAl RM ulumni su~.m 
llmvk:;J, Pclt~'ali,"Elt 111 Co\'C:. lloon:lh. 'lcnakee anti Y.t~ utu.t" 

,e..c..o.. 

Leafy F. McBride. Fairlmrrk.t:, AK 
' I'N2. M.S. NRM: Pn.oillotHlil Connlimunr, K AC TVIFM 

. ..c::>c<:L 

RJchard M. Montagna, M4 Gmlh, AA 
19lil. Self Employed 
"R(.CC"IIIh retumeJ from a mo-year tc;~ehin~ pos1tion lit Hc-Ji:l Umvc:r· 
sityot 'l"ichnulugy u· the:: Pcuplc'!>Reptlbli•·•lfC'tun 1. 

~ 

Rod Moore. Arlmgllm. VA 
1976, 8 . .!) ~RM: MinNity Coun!.CI, Suboommittt!t! "'' Fi~h~ric., t.·fan· 
a£~:mcm. L.S. Hou'lli! of Rern-:s<'nlliii'IIC'> 
~1:.11 h<,•;•n \\'Drl.:mg lliiJLllUn.hl n:, r1Un; j"-'llt'S 1.\ ith l.h'~ U_"' llouo,c of 
Represenlolli\'c' f1lr more thar. 17~-enr-; Iunger th:tr llKl!>t w,c:rtlb~rr; 11f 
Cnll!!fl!.,s. R«t·ntly fiw~bcd rewrrting tht ~ariJK' \>t,tmmal Pmlel.:UOrt 
A~.l. -rbe 1\oti~IHNm Fi:o;bcry Consen<~lt•lfl nu Mlln~l!mrnt Act b 11.,.1 ·• 

~-

Laura J. Noland, Fuirlwni.1 AK 
l9H6, NRM: r.nvliO!Mrcnta.l SpeciG.li>t. Df:C 

Leo A. Olesen, 5aldw. 1\K 
1~73. R . NRM; \ . 1~, Hbltrttt · t."on~trul.11l'll Inc. 
w\ .... 1f.:: ['limn;~ lkill) Ole II, -.ons: l:m, lfi,llllt.!Ab, 13.d:rughtl.!l 0.11'1:}, 13 " 

~ 

Carolyn L. Pennlngton...CbJlpln, FtltrhlmJ:. • AI\ 
I~J. BS. NRM: M.S.Ag & E~lcn "" lJocuwm, MtchigJUI Suk IJnl­
\o:r>llj . IIJ92,lnt.:rlm Rccmitmcnt Crx,r.dnwlor SAl R~1 
'"Hthbotnd: Gn:,g Chapiu" 

.=-:::, 
JonJ L. Piercy, Ancl~t•l•lgt, AK 

J 91<7, B.S. l'o"RM: Geogr.rphi~.: lohmr roinn S}'>kndiJA:~.iallst.!\ilttloll,ll 
Pm SeT\' lee 

~­

Stephanie K. Pike, 1-iurl•wlh, AK 
1~12, NRM forC~;IJ) , poun: 13rt1IP,g~cal ScJcnce Tcchni'-'1.111,1ns.tillHc ol 
r-;,Jrthcm I nll"SIJ) 

.r.'><::>oQ.. 

Willlam ''Bud .. Rice Jr.. ~"' lwrmu·,II.K 
19R7, M S NRJ.1 Ei1~irnmucnul 1'111Locllml Sp!:ciotlihl, Natwnal P rk 
S<:rYrce 
"M tnugcd CQ.Iltrad (,,. crw1rnnmcntal 1m1Jae1 ~IJt.:ment on prl'P'"~cd 
K. • .tmui Scicuhfi~· Drill1ng O[>L!rJiioo got c;uncra tt:.ttl) thaft pc?p:ll'l!lJ 
tho:n prupo::.al Wll!> v. nltdr!l'.I.TI. Wt>riJll,!! on toil sprll~..·onl..ingenc} p!~tr fur 
\l.v.klt waM.1l p.trk~ ( '(•lltlllue 10 w ll ~ wnh J:..\"'"' Vultltl Oil Sptll Res-
tor.!liLm \\l,rk !!TULIP' I!\ .tlr1.31inl! hah ut 111 Kt~lt Li J1•)fd~ .:-.looun.al Par].; 
lt•r polenUoJI IUIUI'il lflrt " 

~ 

Katharine Rlcb.ardsoo, flllrl an~"• AK 
I !N3, ~LS. NR.\1 

~ 

Robert J. Ritchie, /wrbanll, t\K 
I~ 16, M S, NRM: Prt::.tdt.:.~~ t , J .i! k4J Btolllgical Re~.1r h, Inc. 
·cu-r~I(Jnt.k.t.l pn' o~te em rr .. wHent:ll ri.'Seaf\:h fmn m Jl}77. Coml>.lll} ha:. 

gro\\ 1111120 pruiC. ... ~innal~ rcpn:~cnlinA,; jli~:ocipl.incssu .. h u.' L'ClJin,gJ. ' iiJ 
Jjjc llllili.J.[!I.:mLIIL re.l•'lfiiiiCJn rJannin;, bmrenu:diJIJOn 11nd r.tllar urni-
IIW!Og)l. Exp;ut~ledtocnl!olu~Lwc,f.:m \\'t.~lt!m U.S., 1\lrnne- •t.umil,Ntw 
York.AHR ~ in'c:~tmcm ond rL~sdt \lmlcgic~ lnllow ,Lroug MICt.J nd 
1!11\ irnlln1Ctlllll ~'l.litieltnc~. \V~ uppc:•rt "Lllunti:t!l i~rn .llltl rt'""lun:.: ~:ou­
.,;cn :moo m oU! tlfTicc~ llJl.d were th~ n-x:tpient5 ut WFC ·~ P~tll ion 
Pre ··~r IIJIJil Award In 1991." 

Jeffery A Roach, To;~ II\ 
IIJ~7. B.S. NRM, Ouh.lo •r ReJ:I'e.ttiur. Pl:tnfl(:r ULM 

~ 

Randy R. Rogen, ftJirfHJ,Jkl·, Alo.' 
JC)(JJ, MS. NRM DEC 
"\Vt.f~: Lt1 Pelurlu, d:.rugiH"r: Tl::lll, 20 nroutl~ Cc•ll'ilfiJ 100.1 ttt:Y. ~!laD' 
dtic.:r~'nl homt: In f:urb<1.11ln ( IIITerll prcstdenl 01 tht: I~Xtl'll Of director.> 
f()f the Nonhe:rn Alt1,k11 F.ll\' lmnmenbl Cent~,' 

~ 

William K.. Saari, Falfhmrl.~. tiK 
I 'J9 I, NRM/Forcstry: Ph) ·.ic:tl St.:icnce Tcctmician, USOA-Agriorltural 
Resel!I'ch Sri'\ ICc 

~ 

John D. Shaw, l·m1 B r g, NC 
llJ92. B.S NR.M; Fiore~to.:r/L'utnplll'r S}'C'll:ialist. U.S Anny 
"I Cll/l"eOil}' m.uNnin 11no.l upcr.ue a !!c!tl~Aplti~ mfonn.a.uw1 ')'>IA!nr for 
the Nawrnl ~c."-lt.ln:C:' Rmnd1 Due, tt'rar;; c•l Puhhc Wnrks and Emwl«l-
ll'lertr, rt"' BrJ¥,[!. 'I.L'. .\1)' wlk. Rubm, 1:0. aS.'.•g.Jtt:l)IO Fnrt Bt<~!!~ oil u 
com. p;u1v comllllilldcr m lhe !12 .\irbl•mc Dtn~ten. ll~e lortc:ncump:r.~s.:~ 1 
16. ,IXXi :u.:res unil r< tbc w• riLl husJ ~ miluw:y laullt) ~ith m<rrc: lbnn 

.__ _______________ ~----------- ~- ---
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-~--
~S.OOO tllx•t L.:md usc t! intcusc. GTS i u..ed to ~urrorttruimng, lom.t 

ltl CIIJ.W!!Crcll Jll . .'\:tt! lll!Jlltl&l:llli:lll, ~'l[d fm: t 110ffl11. l'l~nJl¢\) bum 
[ng,l'n~itl~l oouunl und ~ m.<;en:atior pn~l I\\ II rr~um 10 UAI• ttu 
llllmJCrcn dcfc:n<.l my ~I$. iht.'fit:> on grm\th •·fhal nn (XlJlhttlbtnd oot-
c II~<IOd lllll11o1 ~rtictp;ltc m the Si'ICt ty of r\mmaan ll•rl:!stcn. '.,ratfl.il 

Com·c:m on:· 

~ 

Roselynn (Ressa) Smith, f'oiriJ,u!Al, J\1\ 
l~ll. ~I.S.: Nntuflll Rc~nurl:<: Offic.:r, AK Cll3lt1.1l ~ l:magtn rnt 
Pmsro~m 

.. ll~h:tllll. Jun. v.11l .:t11npletr hrs gr,rdu.ar.: ludic,~ iu p~)clllatn~ n:ha-
btlttati••n I nun lh~5H•n IJm\.:r it}' tnA,Ig11'>1, T'\11 bo\ : 0<1lc:n, 6 V:.omd 
Owen.~." 

Cydne L. (Graybeal) Smith. Camunll'tllc•. If/ 

19>13 U.S. NR~1.: ISt.1h SUI!·· Pllfk Ranger 

~ 

Tom S. Smith, 1\f11g \11/mon, AK 
I ~X7, MS Wil!.lluc R•"'L'.Jrdt l!coloe~t. N.rtiunJI Bml•lgi'-'lll Sunc:), 
Katmai Natioruil Park 
· C.:ompkt•'41 Ph.D :uB'\'1hn l t:lb in 199:!nnuwunuun ht>epecoiPID; 
11111t!ntl~ .un 1 gol.11.)11'rnwo ~ brol~t~. \\'jfc, C)lllhia, grnJ.uctcJ 
in 1989 from UAF v. ith u 1e-.u:hmg dcgn:.:. We h:m.· IW(l' luld.n::n Mt"me I 
und Meh .1. ( " of Ill) ~'Wm high point' w:h !'Ct~!! a tudmt utlhc 
SALRM ... ~orne oftl~e tme~t fl1lb f'H! yettn mt'tf! 

~ 

Brad Swarts, Palmer, .\K 
I '135~ 111 uruJ Re"-'Lli'U Ollic.:r U. DN R Di vt. roo of L IfNI Stltli1Kcntr.tl 
Rc~irm Ollt..:c 
"Spou~: l.tlrl !{.., .tutl, (.luld: Ktll>letJ .-'nn.' 

~ 

Scott N. Taylor, l• t,lrhanks. AK 
J'J8:! ' I LJ!(!i B S. & '\.1-S. NR:\1. l~xecuuve Ou~·&.tor. UA Fmrud.11ion, 
UAP 
"Spoo~: J 'ICI T t) lm. 197fi UAF g~~ wilh f\11\ T: rhildn:n: CJu i~ I~. 
1-!rynn. 9. n , J 1.: .. ~.fl." 

~~ 

Dorothy (Heller) Thomp&Oil, Ftlirbank.r, .t\K 
l~5li. 8 . lli1•l~) 8::. 1'1711, ~LS. NRM; Ro.:tln:d 

c.O<::>Q.. 

Richard B. Toblo. llak.zr City, OR 
l9K7 M S.; Re .. 'n!ilti Jl1 St;.rfl Olltccr, USDA For~.-st S n icc 
"'·\ft I 0 years •fli,·urv Ou~idc \\e' ll he rctumin~ 111" ~ t Ali"k.11J~s 
lll]lmer. North~;· 1•1 <. n:gvn 1, tenl:Jrl(,rhly 11mlar tn hmb;,urJ..'S ln th 

f'Cilfllc:, ~~tpr aph) .rrttl dunatc; Y.<' thinJ. oltc:n uf our tnctKh nrnl guod 
times .tt UAF'' 

~ 

Steve Trickett, li'u~lllol \f.' 
191'11, R.S. NR f: N,,turo.l Rcso~n;<! Otltccr, L)i,istoll of.\gri~uh tre 

~ 

Charles E . TJ'Owbridge, Conl•wJ, ,\1\ 
11)~7. I; S R..\1 ,Fisllery Utulog.ist. \K IJe'lt.of r, 1 ~ C1:mw: 

...oo<:l 

Steve E , Ulri, f111rrunl.,, AK 
JIJ91, [j S. NRM, ut.•istt-riCe t-.tuugc:r. LIS l':stiunal PJri,;. Ser.i .. c. G;ncs 
oflhi; Ar Ill: 

· Wtk L) uet~ M Rnbcru. dlildn:11: Leun 1111J Eli.lllln current I)~ ~r.­
i , •c•11thc U11,rn14,fDd\.'Cl<II'S, Nmthc!'DAia!'.k:t Elwaroumnllrtl tenter 
aml Roard •>fAuvt'VI'. SALRM/,\FF_'i.'' 

The Annuiil Report 

Mark D. Veit, Andw~ . ~:c. AK 
IY 0. lR:\' t ~rul•!(l! 11~1\'lia Aly~ f~ltneScl'\i ~Ci>. 
"S(ll•l - Dcbno· cllughtt~ 1untc:l, 51 .. l.mdscy. 2. I UDI t?c orern 
uno supcn ;,nr 1 l'ump St;rti\tn o. l no the mUb·AI:t..\b ptpduue In 
l'ruuhuc: Ra> 1 uhu pcrfrm n i "d•~p .. 'tllk n 1 0011 sulun~ tn hydroklt=.)· IX>bra 
is 5clt-empi1!\L'{J m n~: 1•U:tlim! utd bt-'<•lo;l>eepm!!.'' 

~ 

Mose• M. Vlllalobo•, l airballkr, AK 
19!\7, 13.S. R\1; 1-ln!ll'uhcc Dc11 hmlmnkl lntcnwtioual Airp<111 
"\\it~ flt"ff\: tl.tU!!hlt1'11, Ale ,, ud CiAw.-

c~ 

Richard E .. Warren, 1\111 mgt au Nil 
!•>79. B.S. NRM: Ucc:nscol Sit\! l'ruf, R 11.\\. EtWir(1!1mentnl 
Con~nllnnu 
·'E.,tablbhc:d R E.W l:..ovironmcntul ()ln ult.IJII~ iu I4Y!I. CompaJt) fu 
l'US •~ th~11rface haJ.nr,!,Jtt dranup. 'C\Itech Ill\' ltW~lWlll>, amJ cm1· 
ronml!ru;U ~ ntliting. \\ 1f1.:. L:.slic Ann: t:luldrcn, l••cel, 11 Nicht,le. :mJ 
Jeff." 

..0--::>Q. 

Kate L. Wedemeyer. Anc:llomgt-, AK 
19R4, M.S. NR..\1; Jishe'ri, Bh'lO£i•t, tJSI· 
"Pre~!llly cr~in~· ru ~idenl-c:lectol thc:\la<JJJChapecr olth~Am~ri­
can Pish~rt~:.i Sucid:< wltu:h" fi:QOJII) rectq,'n17.rd :I' the OObtamhug. 
clt.tp~er in North ,\m~nca." 

.,oo.Q. 

Sluuu1 C. Weston, P11rttuml, UN 
14~:!-. MS. NR.\1: \ Jcll•tL l!&luc:nmn t tlLIIJtll:ttor, Ore~;nn IApL " 
Fi~h illld Wth.llife 
"Hu~t:.1nd, Sll:v.: Pt•ttcn. dtlldr.:ll. M:anya. t. antll ~11:1. fl." 

~ 

Rlebard D. WlD1elm, l'rtt r:;brug, ~~\ 
191!2, ~I.S. NRM: ~I<XI Dtrec«.•r, RidmtouJ RLldc\·C"I•tp!tWnt J[n, -
111~ Authority 

.c-o-Q. 

Dave Wllli.ams, l·flirballks, .\K 
1 ':187. NRMlhxestry, RehlfestaiHl(} ,\dmilristrator, .SW~ Divi~it•o nf 
J'lii~SU) 

.c-:::.<:l.. 

Janet L. WD.Uc. Bc•Jfrt'l • .-.tF. 
IIJS4, B .. :-.."RM. Cmrlicd M~ s:J._ge 'll!l'rllpt~, RiHntd•·llreroJ'I!Ullcs 
''Cenifi .. ...t massage th¢mprM anJ yn)_'a teacher. I ulsogurdc l>eaka)uking 
n•ur 

-oc-o.. 
C.tberiDe 1. Wright, I:.£JRI~ U11rr. ,\K 

IY9(l,I\U;; .Jio.lC1lctJilun~l; 1\lll.S.kaPirull M • rw.b (tr. 
· tJusb:mu, D<l\'t.' l..ect, mcdtWJi1 1tl ~nl!mCl.'T. l 1 \f' 9K'J I:I.S. 

.oc-o 
Timothy L. Ztmmermac, Pair/l,u•l::. M\ 

1985,NRI\t:L:.tbTccltli i.u1,AJ~ 1r~:·l it SC!nil-c n,PIJmpSwion 8 
~sJ'ollSC, C) nth iii , H .. \ EJucuuon 14)1:1. l AI·. ChilLlrcn: "!I ham. 4, 
and K lluyn,! I Mc.aMue NorthSiopet.:ruili! url to, .urd rctumm~ from, 
Ure ret tneri.:' t)f Nmt11 P111t·. l'te~ tuusly 1\1tdetl lor A RCO 10 tbetr 
Kup:~rul. L:lb(lrutory, •mc.l an Fllirh Ilks at the: Northern Tc:,;ling 
Lnbonunrics." 

C>::>:L 

Nore: 71u· SALRM would W .. .-. Ill mummm coma t 1ntl1 c~/{ uur alumtu. 
ll'hen \1'111£'1hrns Qj ugnlfir <Hi t! htll'f'IJI!> ;, 'Ol•r TiJ~· .imp tt~ 11 /me 
uru/ '' Jl u1 uhm1111. "~'II :ell nmr fdlom almmu. Ukf'll'iU, ifyn4 
,/idJr't ft!~pornf tlll.f' lilllt' J'l~l~t! r/(1 it ill tilt /11 or• h). II liling lo: 
S:ll.R.\1, Dt•Jm; f'.(). fl, · 7,572f)IJ; fwrbm A K 99i 7_ 7Jfl0 J 
'f1umh W rlJ/ Wilfl rt'.lf'0/11/r'd /1• (lilT (/III'Sfiiii1 1WI1 



Interior has fertile agriculture 
history; flowering future 
by: Donna Gi11dle 
Etlilor /Publkations Supl·rvisor 

oyou like Alaska-grown tomat<>es? How 
abou t potatoes. ~lrawb •rries ami com 
ripened by lhc mldJtighl sun? 
E\•er str•p tu lhlnh •lboul agriculture in 
Al1Ska 1 I tuw did it gt'l lwrc'? Who had 

lht: roresighl. to n 1 lize iliat th · opportunJt It• \Wre as 
rtch 'lS I he gold tJ1aL Ininers came· ~ektng? And what 
Impact does I he ~riculmn-tl and F'ore~try E21..1JeT1ruent 
Station have In tt1l:s cormnunlly? 

TI1c lnlertor·~ agtintllure hlstory I'Un be traced ba ·k 
more than 100 yeans 10 the missionu'it•s who l!rt'w 
gardens alonJ! lhc Yukon River. TI1e lnkrior's llrst 
agncuUural extx•rtmenl slallot1 was located In Ram 
part. Clo~er lo hom<·. local res!denls pel..ltioncd thl' 
Secretary of A~rricullun: to c•slabllsh an experiment 
st:ttlon in lhe Tanana Valley 89-yc..'ars ago. 

-wiUl t (!onsiderablc <lmouol of p< rsuasjon from 
mtmbers of lht• Fairbanks Chamber ofCmumerce. U1e 
dln:d or or Alaska Agricultural ExpetimenL SUttlons, 
Charlc1-i Grorgeson, sdel'ted 1,393.H7 ,Jeres located 
nearly mld\v:1y between Clwna and hurba.uks.~ ac-
cording to a newspaper article wt1rtcn al the time. lhc 
land was t'hosen becnusc or Hs size and proximity to 
lhi::. transponulion corridor as \\'1•!T as U1.e avallabllUy of 
£!:ood soils lor farming and its close proximity La U1e 
homesteaders." 

Dr. Patctcia Holloway. AFES horticulturist. ~xplained 
that agriculture's 1n1Ual effort~ focused an cultlvaUng 
gn1ins. grasses ancl potatoes but thf're were al•hl)'S 
plots ofve~elabJec:; , nmvers. fTlllLs and landscape orna­
mentals. 

ln the 1960s Dr. An·o Kallio becamt·the fi:rsl fuD-tlme 
hon lrulturlst in fo'alrbanks. Ht is responsible lor hreed 
im;J; 'lukon Chier com. 'Early Tan n.na' LOmaiocs, 'Pio-
neer' s trmvberrlt-s. ,mcl'Alaska 6467 t'abbaJ!e. ln the 70s. 
honicultnrtst Dr. Oou Dinkel. expertmrnkd ~vilh ev-
erj1hlng I rom artichokes to 7.UCC'bini and pionet~r('d llie 
use of polyet1tylcne mulches for wgct.llJle producUon. 
He a lso expanded anmwl !lower e~1Jelimt:nls. Dr. 
Roscoe Tavlor developed barley varieties and Dr Cu 1 I Is 
Dt'<lrbom developl'd strawberry and poiHto va:rielies 
that arc sUU in big demand In Alrt~ka and Canad.t In 
fm·L. almost evt~n, plant variely-v,·getable. frui t or 
grain-used in the lnH·rlor. has been tl'.st.t·ll at lbe 
Fatrban.ks AFES farm 

'flu,· lntmor's agricultural eA-pertmcnl stlllfon is sttll 
rkh a n d growlng. 

~uke Lho& t efore us. \H: ~till condm 1 " search to 
ontlnue discovenng lhe crop::. I hat will ~row bt~t. we 

dt\ elop proditd1on Led1niq1tt!S and bhan·lhis infOlnw-
Uou with the peapll~ m the comulwlity." l lollowav ~aid. 

Today ltw Georgeson B(llanical Card~n showcast·s 
muc·h of that rusearch. In 1987, Dr. Holloway 
transttloned the hl,rli<'ullural demonstration garllt•n to 
a landscaped botanical gard n. The Lcan~i lion oc<..:urred 
in part. she said, I o accommodah• the inr.rea.SC'd public 
use ns more lhan 50.000 pe(Jple visit the garden 3 Jti1Lt -
ally. 

'D1e annual flower display cJ ·monstraLes lhe wide 
range of varieties which can be grown locally. The 
garden features reconuucndtd varieUes und lests new 
UOt''> When workin~ with flowers ,md plants, I lolloway. 
and hortlcUlLurtsL<> ~1t Wa~ner .Uld Grant Mathckc. 
t!•.raluate new cultlvars on t w market usually al the 
req~1est of seed ('OmpanJt>s. 111cy lhen repoli lhe1T 
evaluations to commercial companie. as well as home 
~ordcners. 

-wt' figure oul what 1 he company or tile person Is 
actually looking ror whe11 thr v send us ~cells Lo t~valu­
a(t'. F'orinstanc~.thtv:rrllghlwanl toknuwlheqttnnUly 
and qualtly of0ower hnw welllbe plant SLands up Lu 
adverse cond!UcJil.-. Ill< rain or frost ~ how well and how 
long IJ)e flow ~r blooms aud tr any diseases uppear. 

~\Vt~ are also rut oifiJ:'ial display garden for the All 
Americ:;s Selection progt~un: HoUoway sairl . MThis Is a 
promoUon ~~up years agu. where U.S. p lant l.Jr ·eders 
can ~mbmit ~ee<.l uf nnnual flowers ;md vegetables 10 

grow l.n officl,ll tesl¢arden:lS. These ~ardens huvc rigor-
ou:s standards wlCi arc located illrOit~hout U1e nation. 
Oulstcmdingpertomwrs ~tl <I)ltestsiLcsare gtven the All 
Amet·tcan Selection award . S<~eds from U1e winners are 
then sent Lo dtspla:Y gardens a ycur before Uwy .1re 
comnwrc1allj available. This year, (or lustance we are 
testing 1995 winners." 

The GBG staff uud \'olunteers usually lest all the All 
Amelican Selections, cxct•pt lor lhe one!> they know 
won't do well unl• s~ grown ln the greenhouse, safd 
IJollnw~v. 

Bestdcs doing research. rh • GBG staffnnd volunteers 
work clirectly wlt h the publtt•, gr~o:enhouse opera ton:;, 

and t·ommcrc1aJ wowcn;. They shan iniormal.ion. ac-
cept resear<:lt requests. and work onc-on-<me >viU1 
tJCOple as U1e need ruises. 

~People t~~ll and ask us questions aboul certain 
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varh•tles. cultivation tecl1ntques. S<.lUrces oJ seed .met 
nJUlpn~ent and methods of pest control. 1\lrhuugh we 
try not to compete wtlh commercial ~owt rs, some-
UnH~ we have seed::; Uwy don't. lflhiS happens weiWty 

giv · s•1mples to the growers," Holloway said. 
·A 1~v yc.·ars aJ1;o, we recctw·d a con~ Liou of chives 

and onions from Nuvslbt n.k. ~iberia. 11wy grew so well 
in Ute GBG lhal I s nt seed pm·k l!> lo comnwrriaJ 
growers so the,\ l.ould ofier I ht:se plants • o llteir f'us-
tomers. \Vc sell some se<•ds f1 om Lhe gankn but when 
someone starts selhng them commcrti..Jly we slop." 

llolloway said she sees her role ln U1e communll~ as 
promolin~ llte horticullure induslty. S ite does Lhis 
lhrouj!h .1. variety of ntt.ni-classes lau~ht at various 
Lime::; and days throughout the summer. guided lours 
of the ,e;a.nlen, and a concert< d effort to publish re-
s~: arch results <lJld get lheu1 out to thepublic•. 'l11ey Wso 
go onL lo I he greenhouses and work wllh lheoperntors 
on nn md!vldual l>asls. 

·urant is an c:xpert on sl rawberrtes and roses and 
has workC'd ·wtth Gordon llerreid fruru Pearl Cr ·ek 
Fanns and with Happy Creek Gree.nhow:.e. T.tkt.•wfbe 
Pat Wagner is an expert on unnuaJ flmwn>. peo;tirldt!!i 
and bior.onlrols. She <·onsta.nUy e.\:pcnments and tries 
m·w lhlngs and nnswers quest ions from peuplt·. 

Some of llu· questions people ask us provide us wll h 
resear .h topJcs. If [ have the timt! ~lncl money ruHl they 
~sk q uesUom; that answers aren't avail.! blc~. we can h)' 
to sel up researCh to delt'rmine l.he nnswers." 

[n ~uch a case. gracluale sludt~nt Ouina Rulled~e 
rcn~nuy complt!tcd a Lwo·ye.ar study of wild Oov.-er s\ t•d 
mixes for Nauriar! Gardens, a F~tlrb.mks comp:u1y 
specialtzln~ ln Alask.1 \\1ldflawc·r st•ed mlxc:;. 

'This work was part ora five-year o;;ILtdy wherew• are 
evulum!ng Naurt:1q's m.l.x against olllcrs. We will make 
rccommendatlcm!j to lmprO\'e lhc:mtxwhkh will ensure 
U1e pub]l< get!> a better proth 1ct. 

"Another time Lee Rb~c. Risse's GrccnhDu:.e, wa · 
awarded a landsl":lpirtg contract tor Fairbanks Int~ma­
Uona.J.Airport . The oont..ract callcd forwood-ch1p mulches. 
Lee asked us If wood tllips made a good mulch Wt! 
wer •Jt"t sure, so Lt: • got the 'llrpurl to go with a di1T1 rcmt 
mulch and we began a n..""St'< rth project. Although it 
took ns flvc ye:am to answu Lee's quc•!illor. we did it. 
Our resea.rt'h showt:d Lbe W'Jod·d1lp mulch eoob the 
soils and lhls lnterfert-'> \.it h nuirif'll t npt.lke. PlanLs 
sunrived bnl were st Hll ... tl antl poorly colored. We 
detennlncd It wa5n'l ~ul~tble for landscapes," 

The experiment l'ltatlon horlwulturisls ha\e also 
worked wilh Fred Meyer'.s whc:n they bad prolMms with 
house plants. and they wo ked with n11merous land-
sc;tplng Orms frotn Anchorn~e and Sealtie after the 
flnns recei\'< lm''il landscape contracts. 

Perlmps one of the blgge..,L. on~otng projecls is t hl: 
Clwckbst ofLaml~cape Plarrt ."Wat.erlalsjar au~ Tanana 
Valley. Hollow·ay. M~ tht·ke and Wagrwr began comp11-
ing this llstln 1991 mtd lnvite local gardeners. C'Oinmer-
dal [{rowers, e t1 1s.lon and rcst·arch horUnrltrnists to 
comment uu lhe h !;t :mnually. 

Tilt' result Is a comprehen~ivc checklist that Include,-; 
lnfonnaliOll on <ill plant llloJ.tertal. ewr (;l.'u.luaLed. Anti 
il's ahvays evolvin~. "l11e list Is tl1vided into rhree sec-
t1ons: plants most relinblc-should work well in lhc 
lntertor. plants most <.'hallen,l!in~-silt" characl erl~llcs, 
give some c.•ondttlons, should be fine: pla(lls worlh 
lt~~ung-planls Lh.al sonwwhere in the valley someom· 

has had hwk "'ith. ust• If you want to do 
t~stlnl!. 

Uke lhe lbt "he Is r.omplllng, l lollow:ly is 
on ;1 c:cmstant lt .tmlng pursuJt. And she 
k.nows wht • her mosl \'alua.bJe lniorma-
tiona.l oullt-l l!-. 

·•r don't OJk nttr:: under llu"'" roncepllon 
that Wt' 01L l A.T";" know t•verything. I have 
been workfnb In his at ea lor only 20 year5. 
TI1ere are people who have 4.0 and 50 years 
expeiit"nce. I know I hat J need to listen lo 
U1t'tll . At least once a y ·.-r l '1sil lot:al 
gte ~nho, Jses lo seewha1 they are growing, 
and wha L 1 might 1 t ·ed lo put in the ~rer·n­
huuse. So ru.tn) or U1e l!rt"t'nhouse npcm 
tors ha\ l' ~uch !~.51 JT .tOLtnts of l<nOv.··lffige. 
lher ·'s nol nmd1 I ('atllell thellJ.llOWl!'l..."r. 
I know U1ey can sure leach me l l1fngs. 

''AncJ t.hat'.s rhc way fl i::; sttppose to be. 
We lt•clm .md gtve In lh Jllltllk . t.h~y karn 
and g1vebacktou::;. Irs U1eonlj wuywecan 
be succcsstul." tJ 

ln the 1960~ /uJrticultwist.s ll'tlrlwd wfliJ rom. lomal~!<i. suawlx~rries Wtd 
cctl.Jimge (t\FES ufwtv). 



Stress and glycogen levels 
When auimals are han(Jled and lransportecl to slaugh-
ter, muscle glycogt~n ts tL'H:·c.l as an energy source. The 
musr.te also LJ'"'es glycogen after slaughter ltl the trnn.s-
lofll1athm lo lllcat.lfadequatcamowll.S of glycogen arc 
uol pre.qf•nl to muscle tissue. then the Ussue wtll not 
renr·h the clcsired pH of abou 1 5.6, ancl a con clition ca lied 
dark-<'tlltln~ may occur. Althou~h thi:s tnfor nation Is 
m'allable in dom ·sUe cattle. there is no lnfonnallon on 
J:umed l C.!IYine species such as wnpiti Wht:n romph•led 
Lhb study will determine glyt'o~en lt'VPb In rnusclt• uf' 
fanned waptU from slnu~ter to appro. lmate1y 48 hours 
post slalJghter. 
• Jennifer Allums Alfan Sclu.R~jer and Lyle ReJwrlcer 

Managing cattle. maximizing forage 
·nl«"' Angu~x Hereford cattle at Palmcrwere bred In 'May 
SD tl1~ywould rah·e In lale March. I shlllt:d the herd l~ 
a faH-t:<llvinf;t ${'heme in Au~ust. Fall-<:alving cows 
I<J<'lnte when lhcy are in eXf:{·llent condition from being 
on pasture and lactalt~ dmin~ \vinler taking full nrlvan-
lnge of the nutnents in llle harv~led fordgt!. The On;l 
fall calves wen: 0001 August 1991. Calves art wc..a:ned 
before gotng io pastun~ and gmze U1e duration of the 
summer. Th~y an· placed 1n the Jeedlot In t>arly Octob(·r 
and slaughkred to .January. saving about. 50 ~n:ent 
on grnln. The fret: (boice hay inlakl· by beef cows for fflll 
ami ::1-p1ing {'<lh1ng Is 2.5 pen'(.'nt of body wt·i~hl, bnl fa11 
calvfr g cows l!sewt.ol ·r forage more efticlcmly been use 
they an• providing lor calw .. -s. 
•fkn 1Jrut't! 

Drought stressed seed 
Seed lubcrs or 10 varieties of potatoe:- were produced 
under Irr:lgat' cl <md noni~atcd conditJnns in 1991 
and t 992. The::.c t,l•eds were planted m repllcatL'd triab 
Iu 1992 and 1993 respedively. We did not observe any 
differences Jn producUv1ty hetwe~n plots of lht• ,-artous 
vaneUes seeded wtt h tubers produced tnder Irrigated 
ar1d nonirrlgated condlliuns. ·lll1s obscrvallon indleates 
tirou~ht stress has no effect on potato seed CJilallty. 
•Donald Carling 

Comparing potato varleties 
Total yields of 44 vartetlt..:s of potatoes evaJualc'd in tile 
fidel in 1993 averagt·d 19.9 tons per acrc- in irrigated trials 
and 8.5 tons p<!r acre In nonirrlgaLcd trials. Yields of US 
#ltubers w ·rr: 16.5 and 5.4 tom; per acre in U1e irrigated 

and nonirri~'lted lrl. Is n:spc ·Uvely. Topy1cldingYarleUt•s 
tn tht! Irrigated trial, In luded Gold Coin. Red Ponliac, 
Chieftain, Green Mountain, Ala~ka ll4. and Acadia 
Russel. The111osl commonly grown cUJnmert'ialvari<:tles. 
ilnke-Ktug and Shepody. yielded 15.0 and 15A tons pt:r 
acn ofUS lllL11bers rc:spectiw1y.ln nonirrigaled t.r1als U1c 
lnp yklding variehe:; were Gn~en Mountain, Gold Coin, 
Kennebec:. and Russet Ourbank. Sht:pndy and B~ 
Klnp, yieldt·d 7.5 and 6.3 tons per <Wre of US #1 lubers 
respe.c1tvc1yundt->rnonini~a1edeondillllltS.AverugeyleW 

in Lhe 1993 irri~at<.><l Lrtals were r'umparablc to thost> of 
l992and 1991 butnbout on •ton les than t11e lke-yc-~r 
avcragt.:s. Nonlnigah·cl Lrial yield av ·rages wue the 
lowest In UK 12 ye< rs w~ hm:e l'onducted the trials. 
• DOnald Carl lng 

Re.sisting disease in potatoes 
lt•valualcd 2·J. transgenkaJiy altered lines oJ potaLu lor 
reslslance to Rhizcx·tunia dl..,t-.ase ln 1993. I Juuculated 
planiswith a ml~lnreol'bolates ofRhizoC"toniasolani to 
ma;dmize di ease developm mt and damage. Due to 
poor ~ec:l quality, emergence was low. plant vtgor was 
hlghly\•ariablc. and signifkanl diffet·encesamongtreal-
menL.,.weretiOt observt-d. Selected tines !'rom Lhls group 
of24 wfll be 1eval11aled 11, l9Y4. 
•Donald Carting 

Controlling sulfur scab 
ln 1992 we app1Jed el mental ~ullirr to, comttlcrciaJ 
fanners potato field. expt't'ling Ute treatmc:nl to Lowl'r 
sotl pH and as a rcsull reduce i.he lnddencc of the 
disease common scab. However. soil tests run on 
samples colleclt:-<.1 in 1993 indicated n mlnnnal chan~e 
in soU pH. We wtn plant put aLoes on these plot,. in 1994, 
nncl at harvr.st colk ct samplt.• and gr. cle tor common 
scab symptom .... and t ·sl lhe soil. It is ant icipatecl t r1nt 
plots r.rcaled with sulfur w11l have a lower soli pH and a 
lower incidence or t:ummon scab symptoms. 
•Donald Carlfng and ,Jcuncs Walworrh 

Controlling weed with metam sodium 
Wet'ds cu·e orw nllhe mo~l serious problems lor Alask;,'s 
comrucn:iaJ vegetable g1·owers. Mechonkal ml't hnds of 
wt•cd conrrol .u-e Jna11equalt!, lland W(·cdmg b time 
conswning and <.xpen:::.h'l., and efft·cthte chemteal hf>t-
bicides an· not avnilahle, W · are e.valuallr1g ntt!tam 
sodium-a I.>I0<~1rte u...:.. ·d as a !-<Oll sterllanl in many 
ngrtc:ult ur.il prodm ion sys.tems-ns an herblr:ide for 
u~<· bv Ala~ka vege1 thle grow n;, Prelhumary evu1cnc-e 
Judlcales 1lmt \l,'hen applied by shanklng to a depth ot 
ei~ht Ln lOlnchesaLa rail• of 100g<.lllonsp<.'racredlllin~ 
a fallow year. mclnm su<lhtm eUminah!d mnsl Wc:l'<l 
:lCed~ from the so11 profile. \\1c rue monitortn.~ weed 
po}mlationslnlheycarsfollowingt n·atnwnt wilhna.:tum 
sodium. 
•Donold Cw ltn!J. J~ .. ru Corm nnd James WaLworth 
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\r.t'Till' Ctx l•rwr rmd I>r. ,)1'/TConn l'SIJI\.-ARS SC'I<.'nibl.'i u1 {r< rll oj 
Ull! ("(I dm rrht ., s Ul lilt! I"clirlJWikS Aynru!lrliTil wid rorc:;rnJ 
f:.'l:fJ•~IIIIUll swr->11 (l'lwro by K !irh Swurncr]. 

Characterizing rhizoctonla solani 
We characterized a new anastomosis !!roup (AG~ll) of 
Rhlwctonia solanl wl-i,~h was found in Western Am;· ro-
lin where il cau~es a disease ln lupine and wh<'at. und 
in.Arkansas when• II 1Llacks ric" and soybc•an. We don l 
y l know lls worldwide <iisllihuUon orils sir!nHicmwc as 
• plrutt pathogt~. All houghAG-ll has not IJcut found In 
Alnska. rls {:.Xblenc:c will add perspective lu l.l.·iOnomi<'. 
~encl1c and clisc;:ase slur11e.o; here ami cls~wlwrc. 

•Donald Cor/fny, Craig Rotrrroek, Gordon M(lcNish and 
Mnrk Swceringltwn 

Barley and green manured fababeans 
Gre~:nmannrl'd .egumes <·an reduc • Lhe useof(:OJ11Jller-
cial nilrog(•:'l fert..iltr.er. Howe,·er. a study l'ondtwtt:dnear 
Delta .June Uon Iound that gn·en manur ·d fabahe<m 
decomposed too slowly to adeqlt tid_. -.,upply n succeed· 
in..; barley crop. An additional 20 !louncb of mlrop,en 
'', · e r~quan·cl for maximum yields. Nil rogl·n In the 
green unnure rontrtbuled m• •re than 40 poum1s or 
ntt· •1gc:u tobarle ~the st·ronclyear. Growers planning to 
u-..e ~JT•.!n manur to reduce Lh<"ir dependence on com-
TLo.:.r•·t II fertilizer !'hould supplf'rne t the ~n JIID .mre 
\\it h l:ommcrc;Jal rm tllzcr a.ud aJs. 1 l.akl' l:wo or n nn 
yL·ars lu re,tll7..e lhe full benelil~ of green uwnure. 
•Vcrirm CocltTWI. Stephen Spwrow and 
Shnron Sclllentncr 

Nitrous oxide and methane flux 
Almosphent· concenlmllons nfnitrnu<; oxid • and mcth-
anearchl reaslng. BoU1 ga~.s ure mdintlvelyacliw and 
conlt1bule i·:> ~·lnbaJ wnmtlng. Oxt<latlon ofanunontum 
fertilizer l<; ,, m. jnr ::.ourre of nitrous ()XIdc In tropical 
anr1 lt·mpe · It , lim ate. Studies c.onduclCd at Fairbanks 
and D lUt.Junt'tion found that the Jnt<.>rior's c:old soil~ 
slow l he oxidal!on proc-ess bu 1 do not top it~ Tims. uvcr 
Lite gmwing season. <.Jhoul !.he sam nmounl ofnlttous 
oxide i!> emitted tts n•ported in I ·mpemte clhnnte~. This 
i~ between 0.2 nnd 0.5 pcr<-'<:nt or ~he Tlilru!-!en <lpplled 
as urc:t or olher wnutoniac.lllcrtlli:~.: 'rs. We round f ll.tl 
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both barley slubblc and ~ en manure increased lhc 
c.."lnb:sions of nllmu · oxlcl lrom urea. Microorganisms 
U1 weJl a mted SOil t•Onsumc methane hul may be 
inhibited by anunonlum bas !d fertilizer. Field and 
laboratory :;ludles show Umt methan"' consumptifm 
may be lcmporalily inhibited after applyln 1 nna but 
lhe scasonaJ amou11t con~umcd Is the saT tr• with or 
withuul urf';t fc-rtJHzer. W allrtbuted t hil:l lack oJ mlli· 
llltion In llcld snlls to the finding thnt much of U1e 
const~mptlon ot·l~u~ nl depths lH·ueaLh that aJTected by 
\tre.;~ appUcaliun. Lll<ewis . Wl~ have Sf!ell no eftecl or 
tJIIa~e. crop r 'sldu ~manngemenl pmcllt•es, ornitrogt:n 
ferllll~cr rate on llt•Id mensurt~Jrlent oJ mctltane 
<.on~umpUon. 

•Verlan Codtrrot. Ellen Sptlrrow. Sharon Schlentner 
rmcl St.epltt.m Sparrow 

Carbon dioxide study 
We buill a 11 ·ld facility for tudying efTcc•t.s of CO:.t on 
plants in U1c su .rr.tl<.:.. USDA-Agric•ultural Rt:scarch 
Senri(·e n :seap l1t.• · and supporl staff dc·signed and 
huflt the faoilll\ • •' h help I rom the UAF farm cn~w. 
Alrnospla~rfc CO:J level have ri en from an e..-.;llrnatcd 
270 parts per million before the.,. art nf the lndustnul 
revolution to the CUtTenl \55 ppm due prtmarily to 
burning ot fossil fu Is, Afmos1 t r 11 C02 kveb arc 
expectc:d to double l1y the rn!dtllc nf Ute rw.xl Ce.tlLu.ry. 
Many agricullu nrl plants yl ld man-. ancl use less wakr 
when grown at elevutt-cl C0

2
leve1:s. Ilowever . .since most 

of the previous \'lm'k \Vas conclu ted in the far .;out h. 
researcllers are nol CCI lain how plan!.,; will respond to 
CO,, nl not them la11tudes wlwrc utr tr m rx r.ltures are 
lO\\;cr nnd days are lon.,~. Our facility <. '>llsbts of .1 26-
ton c~rhon (iloxfd~ to rage lank. 14 open-toppt d cham-
bers Lhat arc 10 feel in dlameter.eqtJipment formctcdn~ 
CO:: inlo tlte chamber tan .. all{! monitoring CO con-
tents In U1e chambers, W will gl'ow potnto""S (vnrlt•ty 
Shepody) at Lwo and 11/. Urnes amhlenL atmosohelic 
C02 lt·vels. We art coll :eting data an rrowi.h rate. W<Jlcr 
u.t.e. photosynthesi ·• co•rbon allo~auon. root mass ::md 
dislJibuHon. sotl rc!:tplration.:,• ic-ld nml r·arbon tonltm-
~t'TI ratios. We wtll grow Dotal ctnd Stt•ploe barley ln 
!4c•vera1 oU1c1· chamlJC'r!i ;~t ambient and lwo tirne.s C02 
le\·els I() detennlnc whether there ure differences ll<;-
twt·cu vartetit'!-1 adnpted 1o subarctk t'onditi.ons and 
''arleties . tlapted lo wanner. drier cHmatns In Lhetr 
respon:,e •> increased C011 Jcwls. In erowth c.h'liilb• r 
experlmer.· 1 found lbat Drttal harley flowen:. l one 
\\'eek earlier at two Urn the C02 lc\'cl U1an ,. :1nllntnt 
oonccnu:ations. rrtht.s result holdS true In i.he ltP]cl . ll 
may be po.ssible to ~ow barley in areas v .. tLJ. "' 10rter 
growing s ·asons. 
•JeJTery Conn 

Controlling foxtail barley 
This study ~eks to Qlltrblfruanll harley with glyphosate 
at theD ltaJuncllou tkld Hes~arc:h Slte-.1.-oxtail barley 



is a s«•lious weecl prohkm in pastures EI.Dd ln barley 
fields when' tlllage Is reduced to decJ ease soil erosion. 
Thl: fish hook-Jtke structure.s that are part of the 
flowering head of this species ran work into mn11lh 
Ussues and cause infc'Ctions ln livest cwk eatine It or 
('on laminated hay. A sirnll:-u· pmblem e.xists In sled dogs 
th<ll come into c·ontact with U through barh·y straw 
orte:lnatingfromfleldq cunt.aminat.ccl with foxtail barley. 
Barley yic Ids are severdy reduced by ron1peLUion v.1t h 
foxtail barley. It is difficuJt to <'ltemically controlloxtall 
barlc•y in a barley crop since the crop and wet•d are 
clOSPI}' relater! and both ;tre adversely 11ffec lrd by lhe 
h~rbicides thill would control loxlail barley Thus, 
foxwtl barlf'y is best cxmtmlled dunn~-! u fallow year 
when barley l.., not preset1.L Glyphosate can be u:scd to 
<.'t>nlrol toxlaU b~trley duiill!!, f!'!llow. ll is a sysh•Jnic. 
nom;eleclive herbicide \vilh low marmnali.an and I'll rd 
toxicity For best results. ll1e herblcldc ntu~l be '"1pplled 
when translocation to roots !s occurr:IJ1g . o that the 
herbicide L~ caniccf lmdergrouttd to kill the roots of ll1e 
Wt'<'Cl. If the TOOts Oi pt•rennatinp; Or~anS an• not killed, 
the wcC'd nm resproul and ('Huse another tnf~lation. 

To detem1inc the optimum tim· ICl apply glyphosate we 
UIJpHed it to dlffer(:nt foxtail barley ,·tands C\rery two 
weeks rl1tring the 1992 and 1993 growinl4 sea~uns using 
one quart pf'r acre and Qne-half quart per acre. F'oxt.ull 
barley control from t ht. hall:...quan applications was 
tnadet1uute on all application dates. We achieved excel -
lent control with one quart rate In emly June or aftt·r 
August 15. 
eJe.J)<~ry Corm 

Herbicide persistence 
IJcstde~ Inn-easing yields. lrri~ating potaloes may de-
crease r~rsistence ofltcrbiddes. Metribuzln and ll n uron, 
two herbicides t•ommonly used by Alaska potato fann­
ers to control \\'C~ths, t'<.Hl persist in soil for SCV< ral years 
i.Uid mjure subsequent crops such as lettllC'(' and ('ab· 
bage. Since herbicides del'(racinl ion i!5 faster und ·r 
moist than umk:r dry soil condJtJons. we conducted 
el!:pt!rlments to deten ulne if dcgrndaUon of mdrluuz:fn 
incr'eascu whf"11 potatoes v.-·crl inigale I. We planlccl 
Bake King putaloc.·s and applied mC'trtbu?.irl eilher im­
mediately after plantln~ or just prior t.o potato ~mer 
gem·e. Plots w re eiU1er lrrtgated hy impact sprinkler to 
keep soU ma1rlc potentials above-1 atmosphere (as 
dctcnnincd WILb tenslometcrl.">) or were not Lrrt~atcd. \\ • 
chemtrally exlntcted soil samples m U1c lilll plior to soil 
ti-ceze and delemlinc.:d metribuzin le\-·els using ~ns 
chromato~r.tphy. Metrlbu.z:ln lc:vcls at the growing sea-
son end were lower when potut.oes were liTigated. 
-..Jeffery Conn 

Processing velvet antlers 
We fabricated J. boiler unll from a stc·cl drum in an 
attempt to dry velvet antlers rmm reindeer (using the 
dipping and men drying technique). Moisture loss oft he 

velvet ani lers vaned front 49 to 64 pert:t•n l with stage of 
development und !:,treeD weight [(!alc111cauon). Results 
of lhl!'l projecl will be publishecllu nn AFES clrcul.n·. 
•Ra~J GroPer and ~Jie Renecker 

Glacial till succession 
\lly<:orrhtzae, symbioses between certain fun~l :JJid 
plant rools whlch hr:lplltc. plant absorb tioil nu.trfc.uls 
and moisture. may aid stH'Cession by llclplnl! plants 
t'Sta•·lish on tk~laciatffi land. F.domycorrhlz·lc have 
been fo11nd on two-ycar-nld naturally ot·< urrinl! <;er·d-
llngs on the Exil Glacier nutwac.:;h plain near 5 ward. 
Nunnally ectomycnrrhizae are as..<>odaled wlih monL­
developed suUs wilb greater organk maucr nmlent. 
Dtffcrcnl mycorrl1lz.al form 011 differ •nl plant species, 
anci lhesl"' types diffi ·r ln ~everal sun~~.'!;sional stages. 
lnocul~Uon of lrnruiplmal~ af selected plunl species 
wllh material fmm di.LJerenl ~u<•c·csstonal stages al~o 
resultl•d in various mycorrhizal types. 
•Dot /!elm 

Studying Usibelli vegetation 
UstlldU Coal Mine tL<;~ the rnosl reccnl k1mwledge and 
plant malcrinls lo co1ltllHlC frnproving reve~et.atton on 
lheirminedsttcs. llniti<lted.astudyin 1991 toevaluau• 
growth of grass species un dHlerent gcowth media on 
soulh-facing!:>IOpC'S tor cmTcr, nutrient absorption and 
dc<·omposition. 1 monl tor mttrient levds or soils, rools, 
and aboveground plant paris of selected spt·cles to 
identifv nutrien L movement. Mesh l iller bngs contain-
ing malcnal from Se.vcrnl SJ~CieS have Ut:Cn plci!'C"d In the field n.n(i ar~: being montwn•d for mass lo~s t·ach 
YPetr lo evaluate dt•compoSitJon uf rhft~renl grasse~. 

Grosses lhnt decompose UlOn rec.lrlily may llelp rct•s­
tabllsl! nutrient cy lmg more quickly. 
•Dot. llelur 

Reestablishing woody browse 
I evalu<J.tt:d seven woody plant ~pccies seleded rm 
availability, ea~;e of propagation and s11itability fot 
TllOOSe habitat on fout• ~roW I h media selectctl n)r their 
biologic:al pmperUcs begtnnlllg In 1989. Planl growth 
continued to he:: good aflt>r five years ott lhr e goiJs from 
papt·r birch and white spruc·e forest upland lllt. ldow. 
and lowlaud meaciQw site~ but \\:a:; sliU poor on the 
gravel overburden s~lc. Willow· have been fht: mosl 
prucludive ::;pecies. Out.planle<l <·uLUngs have g1own 
suiDclent.ly to ov rc:umP. mnst compeutlon I rom bluejolnt 
n:gl·m rating from rh.Jzonw~. 
•Dol Helm 

Reclaiming abandoned placer mine 
Seveml stale agencies. mllwrs from U1e Circle Mlnl11g 
DtstricL and I ~ n: cooperating on n prnjt'l'l 1 o reclaim an 
'lbandoned placer mine along lh.e Stet's<· I Il~hway so 
that nnt•wd.l ve~etallon can <·olonize Lhe siie. \V Inven-
toried ve~etaUon lhnt had coloniZt·d lhe site after 
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abandonment 1n the mid 19t)Os bur before lhc rccla-
matioll In 1993. Wtllows had extensively colonizt"d the 
tops of some of the un 'Oiltpactt>rl talllngs. P lants do~cr 
lo the floodplain were smci.lll't and snll nutrkn1 levels 
were low<•r. We \\ill monitor P.ffecls of natural m loniza-
tion and low-cost t evegetallon tremmcot..s. 
•Dotlfelm 

Monitoring abandoned coal mine 
·nu.• Alaska DJVislon of M!nlng is rP-claiming c·oal minl.·s 
abandoned prhJI to 1977 when U1e Surface Mi11lng 
Control ami Re• ldmauonAt twas passed. l dill h~lping 
morulor some oft hese silt>l' 1 a de ten ulne ll1t~ success of 
varinusreclantaUon Ledm..Ique~. HesuJis from one mine 
indicate that plantgrowtl1wa greatest wherenutrtent..s 
were lowl'st and the area W.l::i shellt red. pos-.ibly fncli-
caling tha t wind 1.111d desicc:ation a t" a greater con• ""fll 
llmnnuLiiCJILS on this s1le. Resu Its ot' nt lwr shJ<lics are 
being synlhesizcd to mak(; recommc ndatlons for futun: 
red.arnaUon. 
•Dot Helm 

Sow in fall. reap in swnmer 
Homeowners ~mr! comnu.:rc1al landscapers lrying to 
c!Stablish <t wUdilowcr meadow should suw seed · in fall 
for best results ln the Fali-banks area Fall sr•\vil1~ 
provides goo<l stand {'stablishmcnt for both nal ivc and 
non-native wild11ow<'r seed mixes and eliminates the 
need for lrri~allon Lo promote good seed gt·rmLnatlon. 
The non-natiVt' seed mixes provided a ospcrt tcularcolor 
display during i.he tlrst two 5l'asons. but species diver· 
slly dedi11ed aHcr the Lln;l st:ason as rumuals and non-
hardy perennials dled. Alaska \\.1ld11uwt.•rs with the 
greatt•sl polentialln a Wildflower mix lnnlurl ... strawberry 
splllach, \vtlrlchamomlle,Ja ob sladdt·r. wild sweetpca, 
alpine arnka, arcUc lupine and Sihc:r!an astl'r. 

•PatricitJ llollowrt1J and OtJina Rutledge 

Experimenting with mixes 
------------------------~ 

Direcl-t-tceded annual flower ~cs can produ ·e an 
abundance of flowers In Fairbanks' ,gardens. Tiu~ 13 
,-mnmen:lal and ·xpcrimental mixt•s ht.·~an to bloom by 
mid .July following a May 20 sowmg dt~ t(•. 'flle public 
preferred two tili.xt:s: Pat Wagner's Er-:.pertrncnlal Mix 
and Wildflower Carpet No. 12 (Park Seed C't) .) Qualil !es 
of a ~ood mix ulClucieci meditllll plant ln.:l~hl, <111 even 
stand with •• v·dJiely offlowc.•r c'olors, absente oflod$ng. 
sustainC'd seasonallntt>n:st and potenlial for cut lower 
production 
•Patric:fn fToUuway CUiti Patriciu. Wagner 

Do tomatoes and alcohol m.ilr.? 
Can +.I~S.rimetluwol technology work iu Alaska'? Rl:-
seart:h fn CC'llfomia and Arizona proved llial diluted 
solutions of methanol twooci alcohol) !->prayed nn planls 
can increase g rowth ol tmnatoes cole c.cops and"'' raw-
l>l•rrles by as rmwh as 50 pc.~rcent Mf'thaJJOl p10moh~s 
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Ute prodm·tion ol' cm·l.Jon dioxldt• whi ·h. In lurn, ln-
c..-eases phntosyntlw.sb nu h Jl. sunny rlHys. Resf:."'.irl'b-
ers tested U1is new led nolu~v by "'1H'ay1ng 'Subarctic 
25' lomulocs with <.l LO or 20 per ent solulion of 
rnt:llianot. AlU10m;h sli~ht mneasesin yield wert' tn~:a· 
sured, total yield of green ~nd rtpe lmit did not diller 
signitlcant1y between nwthanol-trt-ated and control 
plant.s . Researchers tlso ~prnyed methanol on the 
famous giant cabbage. '0 S Cross'. b11t no super giant 
Ghllbages re~tllted. 

•P(A1ricia Hnlloway and Patricia Wagner 

A pig's diet 
1 c·tmduclcd a study wttJ1 25 (Yorkshir · x liampshire) 
pigs [56 pounds) lo deternline the dfec1 of in<'rca~tng 
d ietary levcls of salmon !Ileal (62.5 percenl C.P. 13.5 
percPrll E.E .. 4.0 percent Jy.c:;int l as 0, 25, 50. 75 and 
100 percen I reple:weme.nl. lor ('rude pro1 ein supplkd by 
"'Oybt•w1 oil m<-.al (47.5 percent C.P.J ln Datal bariC} 
b~t.. .. t•d grm.vin~fl.ulshlng diets. Diets wert> balanced for 
vitamins <md mlnr mb ami dletruy protein wa!:i fmmu· 
lated al 15 pen:c·nt wtttl ptgs recwhcil 143 pnWlds and 
lhen changed to 13 pcr(!tnl cnade protc:ln until Lhey 
W( tghed 227 pounds. ·111eratc ol gain wa!-> significanily 
reduced for pi~~ I t:d 100 per cent r •pia em< nt of soy-
bt:an me-al c·omparccl lo the harley-soyhcilll meal t•on· 
lrol bul fet·d convcr~ion was not elfc<.:ted by d•l'l ~ kvd 
of -;.'lhnon meal. We ditin'L noli< t 11ny si~mnt~t dffff'r­
:JWf''> in c•nrcas"' ~rnde or b;.~c·klut levels of pigs [l'd the 
n, e dif'l trealm nlS. 
•Fredrll: .llLtsiJIJ 

Pork a la salmon 
Sensory evaluation or 11-~sh pork chops and cured hm ll6 
by Dr. RuU1ann Swam;uu lndt<.:,tlec.l Um 1 a tlshy ofJ-
llavor was dP.tcctecl in sarnpks from pigs on lhe 50 
p ·rcenl nml greatf2rS£ lmon nwal diets. Por.b.. [rom Lhe 25 
percen l dlel was refemblc lo Ult! c:ontrol tllcL 'The 50 
pt'n·~·nlreplaccment l ·vt•lofsoyhcanmL·al conesponded 
to 4.85 aHd 3 .4 pt·rceot dh'tary l'(llrnon meal tor lht· 
gro\\-lrtg and finishing pt nods, n:spectivt:ly. The lev ·I of 
salmon me<i I in i.he 25 percent diet wus 2.65 percent in 
the grower pha::;c nud 1 85 pert'' nt ln IlK llnishlng 
phase. SaJ.mrm meal should be n·sltir.ted I o 2 . 7 pt•rc.-enl 
of the diet for growiug-flnhihtug ;wm<·. 
•Fredric· I lusby 

Using municipal sludge 
C"urreni. mlnlng h1ws requirt• a rt>damaUon plan to 
address landseaplng and revcgetaUng after mining 
L"t'B.SeS. \\'hen rc< !aiming rockyrninc tailin~s. theabilHy 
oil he soil to prm1de nutrtenls, hold walt..'T. and other· 
y,ise:.ustaln plantU[I Is a maJurconcem. We began this 
study in 1he 18.11 on the site Cll' the R ••m Lode \11ne al 
Ester to evalnalc the USI' ofmunJI'lpal "'i]udgc as a soli 
~mendm nl and nnLrlent ::.oun:e In n~damation. \Ve 
used a randont camp let ·block dt:.:-.ign with four replica-



Uons<Hlcl tlllcdappl!rallom.ofO. 5. J 5, 50, .and I 00 tons 
of dry sludge per acre into lhe lop sLx inchc or mine 
tailings. We flllctl pulyt:l hylt:n•· bags wtlh mlxlurc..~ uf 
soil and sludge In proportions equal tofieldapplicaUons 
and buried ihem at dept.hs of one and six inches in eaC'.h 
plot to measure sludgt• dt·compo:sit ion m c-old soil 
dunn~ the frrst year followln~. ppllcatlon. We divided 
each plot. into four subplots which were randomly 
plru1ted to 'Nuggf"l ' KCl11urky bhll'gmss. 'Arr.tnrccl ' re(l 
ft.:SCIJt~. 'Nortr-dn' lufit>ll hairgrass o1' 'Nurcoasl' Belin(\' 
halr~rass. 

•Charles Knight 

Alternative crops 
I inltintcci a Uue<'-Yt'".at· field study at three sites. near 
l"alrbanks. North Pole and Delta Junction to e\•aluarc 
allemative crops forsprtng plantln~attclldcnf tfyvarict.­
ies which will rtar.h maturity l.n U1e short growillg 
season. We collecled plant samples and rt!ConJ< (!growth 
rales. and percent !,'Tound cnvet• weekly for eac·h crop al 
ea('lt location. Wt :=~l~o plot hlornass accunmlo..Lion and 
pcn·<:nt ~round cover against !!rowing degrr.P- days to 
detenntne the rates of maturity <tnd hcalrt·qttln:ments 
lor each t'rup. From t.hls data and histmical wt=alher 
records. we can make p redicllonsabout th ·probability 
of a crop reathlng mntunty ln any glven year and U1~ 
Ukely response of that crop to possible global wanuing. 

AddlUonally. we are planUng ~mall te-st plots. l:lrger 
production fields of sunllmvt'r!'>, canola, buckwheat and 
cm1ary grass in ronlunctlon wilh !Brm.ers In U1c North 
Pole and Delta JuncUon areas lo delennlllC lldd scnle 
producUon costs. ylelcls, (•rop q llullty and marketability. 
•Charlie Kmg1tt 

Red and alsike clover quality 
We measurec1 rec and alslke clover:quullly 1hroughout 
Lhe ~rowinJ~ season lo find I h< best harvest times tor 
opl!rnum qua my. Clovcrdlgestibility was high through-
nut Ute Urst [May Lh:rough July) and second (July 
through August) gmwtll penods. DJgestlbllftv w; s 10 
perc "I l l higher lhan reported ~::Is •where ln t11e U.S . 
Crude prold n was low all Munmt-r. Protein levclc, were 
generally higher rhan nitrogen fertlli7.ed gr 1. ... but 
lov.'l!r Lhan expect:ed for legumes. Yields \Wrc high anrl 
plants dJd nal exhibit signs of nitrogen ddlc!ency. ~o 
we're not sure why ltu.· protein content was low ·r. 
• M icltaet Panc:iera 

Establishing red clover 
Wr: lftf•n 1tse eorupaulon crops I o ronrroJ wct!ds tlur1ng 
!ht stabll:>hmentyear ;)fa perennial t:rop . lnfonnallon 
from Lhe Lower 48 indl<·at.t·s that the perennial will 
~stablish more qu ckly without a companion 1·rop such 
ns oats or barley. Our ~ludic.·<.; at Polnl MacKenzie 
confimwd this. Red ciO\·er grew quickly and produced 
more forage without a comp:mion crop. Oab. annual 
ryt·wa~~. aud fodder rape reduced wet::d gr0\.\.111, btl t 1 ed 

dovt-r e:.;labllshnn 11l attd growth wus bPt.Lerwhenlt was 
planted alone Compnnlon crops may help rstab!ish 
oU1er perenninls or meet live lo<•k feed JH.'t'cls , 

•Michnel Pmtciera 

Red clover growth and development 
We studied red clover varietie.:; from d.lllert·nt loC"atlons 
to compare the ~rowt!J or i:l ).tptcd and non-adapted 
plants In Ala!;ka. 'L11e best adapted mrlety-Alaskland­
grew slowly the lh-s1 ye<Jr, but mo:11 ol the plants 
survived and it prodtwL'tl h1gh y Ld<ls in subsequent 
years. 'n1c poorly adfl ptcd va.ilety from Flortda.l!rewwell 
the flrst year. producing several Urnes as ml.lch as 
Alasldand. Most or ti1 plants dlcrl mt'r winter and 
yl Ids \Wre low In following years. H Is particularly 
lrnportarll to use well-adapted ·varieties of pen•nnial 
crops. In lhi:<: and other ~l1.1die ·, poorly adapted peren-
nials h:we produced cnuUAh for:acre lo be considered a 
vlnb.le rumulll crop. -
•Michad Ponciem 

Wetland properties 
J monitored tile wetlnnc.l properties of sdcctct1 solls in 
Inre:rior nnci ~outlu::cnl.nil Alaska. 'rhe hydrtc soil prop· 
crty Is one of the three componenls nf the weUa..nd 
criteria. Based on n ld sluclv and monltol1nl!. the hvdrk 
:-;ulllS cntc.ria listed In the 19'89 Ft'dern.l Wt t hmcl M~n mil 
do not adequately de...<,;cril.P l h Odd t:ondltions l.n 
Alaska. Mnrpholnglc·ul features, such us molUes. in 
soml· soil--; In Lhe Maianuska Valley rltl not rdlcd soil 
wemess. rather a relld 1eah.u • oft he pasL In some so1ls. 
the saturation and n•ducuon pe11ods fall beyond Lh • 
groWing season of .June l to August 3 l. It is <:m mnon In 
subarctic re~ions thal such saturation alwavs occurs in 
late spring due to melting ::mow and thawing of seasonal 
frosL. and in lntcsumuu·1 or early ihlldue loratnfall TI1e 
aetual growJng season as indicated hv rc<lox measure-
ment and phenolllgic~ll studies extends from late spiing 
lo IHle rail. 
•Chfen-Lu Ping 

Soll environment 
Alon~ ~itb researchers from lhl· NalJOnal Park SeiVice 

Dr. Dolllelm dl.~('l~'iS~'" till' lrnpurl or riiDt1SC' lmuJ!:.I.ll!J ()PJ Ll11! 
e." tabltsllrnen t OJ Wood I J specfKs (Photo tJ!] Dr. C:l1u.rlt!.~ J{ntyhl). 
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awl !he NaUonal Bloloe;icalSunrey, I ;101 monitoring lite 
soil t-nvirollmenlal oarumcters of the Rock Creel-. \1. a -
l ·r~hed c)f Uw Denali NaUonal Pat k . \V(• are t.r}ing Lo 

cllaractertt.c lhe soli ul\1ronments of dHlerent ve~etu· 
tfon communilJeb and lc. establish ba!'>t•llnc dat~1 for 
cornpartson ofdlnmticand lc ·lmogenic changl~ . This 
pas1 year wt• lnsrullt;d mouf!orlnQ; dt·vh.'es in key map-
p ing umts (ecosystems). 
•Chie1r-Lu J>ing 

Soil organic matter 
The objec·tives of Lhe projt·cL are Lo assess I he quail THy 
and quullty olsull organic ma.U.cr (SOM) and lo test the 
roles of the ~tdlve 1nJt·Uons uf SOM in CO., and CH_. 
production in lhe arcllc ecosyslem. 1 took SClll samples 
from AJa~ka's an•t It· slopes and asses5ed the qnautlty 
and quality of soil org.mtC' mal lt'r b~ ll'~tng lhe tnndf"m 
Xl\0 resin l<'chniquc· The avernge (':"rbon t:Onlenl or 
SOMis 55 perccn1 Soil organiL carbon .va!:> fraction. ted 
into hwnic <1<·1us, fulvic acids. lo\'1."-molecular-wei~-,hl 
a< Ids. hytlruphohi< neutrals and hydrophylf(: neulrtls. 
'l11e last lhree (•ate~ories were hypothesi:t.ed to h · the 
acth•c t'racUonq suhjct:t to rapid Lumover and to lx: 
pn:dece.s~or:-. ol C02 :md CH4• 'lhe lot.al carbon conlt'nts 
in Lhe organic hurl2on<t rau~te~ from 26 to 43 pen.Tni: in 
the <-H'Ilve layers (A and fi horizons) Jrnm 3 lo 1 H perct:nl: 
and in Lht• upper permafr<lsllayers (CI} from :3 In 12 
percem More th::m 53 tn 60 pl'rccnt ofllw lotnl organic 
carbon isextractahht by NaOH solution and mo~tol the 
C.\. I racl<.l blc carbons an> in the form1:? ofhumlc a1..·ids l11e 
active fraction accoun s for 25 to 40 pen·ent ol the total 
exlrar.laule carbon. i.t~. onty I 0 lo 20 percent ofUn~ total 
sutl urganlt' carbon Is chemically aC'tl··e \V<· will v~ess 
Uw b1urt" .... H'tivHy of lltc SOM and rhfJt ... <'l1l <'arbon fnw­
llons, and c.orrelate r he chcmicaJ n:.ac·tlVity wtth Lh • 
biorcactivil)' of ·best.· carbo11 fractions. 
•Chien-Lr r Pin!l 

Classifying, interpTetlng permafrost soils 
The doruinant soil forming J.lf(J(jt•ss ln pt·mJ.afrusl soils 
Is cryogenesis. Soil horizons are nfl•·n dl~torted aml 
cli!-;Continunus bcc~use ol l'ryolurhallon. Cryoge.Jl(:sis 
result.o; In grannllu- artd platy structnn•s In U1c upper 
Golum and angular blocky or prismatlr. structurt·~ 
ahove the permalrosL Solis fanned in rect•nt alluvium 
<•re nol r.ryoturbated: cryol!enl(' procc..<>..<;es rc~s1 tit In kt: 
lensch and platy stnwture. SuBs fnnued in hununoc.:ks 
and polygons have t::onlrastlng propertl< s in the samt" 
pcdon. Mlner,tl saU& l'onn in Utt: L'entct of hummodu; 
nnd polygons; or~at.ic ~nih develop ln lroughs. Pt: nna-
lrost paches water dnrln~ lhc growing season. whicl1 
results in H !W.turah·d zon • w!U1 r ·doximorphll' fc•a-
IIJres. lc(. coment...<;; m the upperpcm1afro t range from 
60 percent to nearly pUle i<'e in U1e em;· ofice \\edges 
nnd ground let!. ln the ;,r.oucs of conllnuon" pen:naiW!:>I 
in Alaska, sol h. tonnt·d under l undra or 1 USt>Odt-1 lmdra 
• re generally cryoturba!Nl. 111e rm·an annual bOil tern-
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pcmlure (MASI1 mngt·s from -J to -lOQC. Lht• me-illl 
teruperatun· at 25 ('enUml'lers during the grO\vfuL! 
season is seldom ~lbove 5cC. lr. Lht." lOne of dbconilnu-
OUS p(·nnafro:sl, soib fimned undet furcsL or lon!St-
lu nd1 a are Jess cryoturbatt!c.l. The MASJ' mngt:s from 
2 C (wilhouL pennafrosl) to-~c·c.11u~. perm.trostl.t•ble 
Illil.V l<m.er heiOW U1e control S<Tlion fOJil)Will~ dblur-
b<lll<'t' ol 11 natur.ll veget:JUnn. Tu <·urrectly .uldrest; 
tlte rryogcnlc nitlure o1 p1•ntmfrost soils and to prrwtcl • 
beltcr lnLeiJ>rd.allons, a uew Gt>llsol order· Is propnsed 
to IH· U1e 12° order uf Soil T,t.xonom •. 
•Chlen:-Lu Ping 

Gravel vegetation project 
This projecl prm.icles re.hahill!aLin~gtlidelinf':i fot· ~ravel 
rill sites In Alaska's arctit". Grav •I flU, five to sen~n feet 
thick, Js comltlonly used for roads u11d pads durin~ 
expl<walion and produC'Uon of oil and gas. \Ve t·xamin ·d 
the eft~tivcness <lf 1 edudng grnve) t hickne:sses to l v.o 
feet, ~iddlng a mlnlmum uf three inc ht:s of lopsotL 
tilling. and nrUflcinll • capturin~snow Lo provhle winter­
})1 otecllon lor plants. We sean•hcd lor naUve ll<>ra 
adapt('·d to (•nlonlzing ~rnvel . Pc·riodically, we l'XGmlne 
nbnndonetl National f'etrolt·trm R<;servc cxploro!lon 
sUes. and record the prowess of n.:Vt:' setatlon appl.lca-
tions of the 1970s. Thl.s lCI!i u~ document wge!atiou 
c:ondJtinns and C\'aluale the long-term t st'fulnes:s of Lhe 
seedr.d grass£'s. 

htdig{•nous plnr11 species and waulpul .dons tests 
of gravel tiD em Lite BP Pul Rivc.r: No. 1 pad at Prudhne 
Bay b a I Q-ycar projcd \'l.ith Lhree separnlt: :;eedings 
mul two llll'>eedl..~ control In e-ad1 ex-perimentaltlltlt. 
lnrlj~enou planL seeds were l~ollccletl dunng llt' au-
tumn anrl s.·t.:<kd the ucx.lsprinp;. That was to lmve been 
repea1t·d Lhrct· Um~. beg1rm1ng in 1990 One to lllc 
rcgton's la'!k ofnatuml ~eed pmdiJ<:.Uan in 1991. Uwre 
was imoufficu~nl .eecl Jar the lhird ~ppU<'ation unW 
1993. 

rlanc.J collect ion of indiJ!;enou::. set.'tls ·an. only be 
used I o Introduce ihes ~ specl!:!S on snl<iJl areas of gm.vel 
!lll. Natnral expansion musl occ11py tht l'tlll.ainlng 
portion. 1ll.lc; is in commst to ~ ·eding ~II the barren 
grav •I al om· time Ot'i.cnninin!l how 10 improve the 
habltal (graveJ Jllll lu ac<·('lt•rate natural spread lb <b 

tmpori.<Ull as su,l. Lh• species selection. Indigenous 
pJaTIL.s hnvc Lhe C<lpaclty to evt•nlually 01..•rupy sud1 
sites. Reglnnal soil prolllc:s dearly show I hat wavcl and 
sill d •posll:o:; have na.lumllyburled tu[l(tracommunitics 
m<l ny times. and n:ttl\·e llm·a. wer .tble to rcdalm Ult'se 
distud>ances and form peat and Wt~t sedge tundra on 
such sit.cs.'Ilmr:requJred for uch rccow rv l'i unlrnu\\U. 

11mc i!,l an indi~pensabl · component of rewgeta-
tlon. Long-term v<..·getal!on condl11urJ:. an; largely af-
fected by what Is done when 1l1e !'lte Is abundonPd. For 
tl! · suresl natura) n~covery of :uctic· 11 Jlldra il l::i more 
lmportanL for plant communities to dC\relop (t' end) in a 
I>OS!UV~ direction than b1 :11 a specihc stage (t·oncJitlon) 



on a glwn d~te. In some Instances, the v •ry be!'t 
JCvcgetatlon int~nlions may have delayed the nalLllal 
recovery. Sc!-:d:Ing t:nUre padh to l!nlss, as was done in 
tJ 1e National Petrok um Reserve·. provided plant canopy 
cov<·r· relalJvdy qukkly, hul onl}' as a single species 
stand. 1\ll.bough this met Ute reveg('lation lTiterion. the 
wget.aUon trend for tumira lt1 'overy appears stymied. 
Un~weded plots arljacent lo seedt·d plotsfn Lhe Pn1dhoc 
Bay arcn an· being invaded relatively rapidly by s .If 
perpetuating species. nus means that meeting short 
term fe'\'l~getatlon objectives can signlflc;:mUy lulluence 
tht: long-knn !!oal. TI1e flndJn~s pmvide an altemalive 
for tundra revegetation . Redirecting shon-tt>nn rcveg · 
eta lion objecllvcs lo enhance po:-;sihilUlt:s lor l!lng tenn 
~oals may b1 the lea~t costly oplJon. 
•Jay McKendrick 

Cattle feed substitute 
Ala~ka grown whok-seed c;mola cnn be substilutecl for 
Impurt.ed soybc.a.n mntl and tallow In daily Cell Ue chds. 
Cows ted four pmnHis of { nola r~·r COW per d.-t) 
produced more m llk than cows ft~d no cauola. llnwl ve-r, 
cows fed lwo pounds had the highc.·~l milk production 
per unltoffec:d ('Onsumed. Dlclscont.ainlngc.anola may 
he more t·~-pen..,Jv~: Lher lore both milk and feed l'osts 
should be onsJdt:red when dectdmg if canota is an 
cronomlcal altcmaU\·c. Alask.• grown canota ts cur-
rently being includ<·d as a feed mix wfi h barley. <md solei 
both In feed slore:-.. ami to loca l dairy produce1 !-> . 

•Kirsten RandnU. Stcplle11 Do.fing and 
Donald Brainnrd 

Farmed wapiti fed salmon meal ----------------
Sa.lmon mt>al is an lmport.ml hy-produrl of Alaska'!:i 
<.'ommcrl'lal fishlndu:.t.ry, lt is potentially lntport.rull in 
producUve n1minant rations bee au se ol bypas~ protein 
properties I lov ever, marine o1l d(•posJt:s hl li5:.ue mav 
oc-cw· Jf animals ar • fed gre;~ t amounts. In this ~tudy. we 
pet formed energy :'lnd prolctn baL.uu·c trials on 12 
waplt I year-old cows fetl either a ration usinJ! soy uu•al 
or J\la.'>k..·1 salmon meal as I he mal or source of protein 
l.n i.HidiUon. 12 wnpiii yearlings were feel eUhe.t a did of 
whole harky. O<llS, \ ... ·heat and sovrneaJ ami fret- chulrt 
alfalfa cubt~s or a pelleted alfalfa-cnncenlratt. ratlo1 1 
tl11j w;ts offered free choice and used salmon ::neal :ll' 

the major !!.OUl'CC or protein. An.Imals WPre fc•d the~ 
d1et~ for app1 ox.lmatelv 80 day!". unci Llwn slaughH·red. 
Musch and fat u~sues will be e.xamtned for f· Lty acids, 
omega-3 fatty add. <tnd nutrknl cont<-nL. Tissues from 
each nnimal will be subjf"cL lo taste pant•! analysis. 
•Todd Rt?e. Lyle Reneck.er and Robert Hudson 

Will wapiti eat electrolyte pellets? 
A patentC'd lormula or an eled rolyte pellet was offered to 
a ((roup of wapiti bulL.;; before ~J:tughter r.o reduce dark-
<'Uttin~ fn meal.. Before t.hls product can be •m effective 
trca I me ni. It mnst bt• ac:L'e-ptecl hy the animal. In this 

study tbe wapiti rapidly c'on.stunt>d the electrolyte 
peUc.:t.s whlch now pPr:mlr.s rc::;earcb rs lo cletCJlDJJn il' 
the pellt•t can help maintain a hi!Q1 111 al quality hy 
mltil:~ali.ng the eiTcl'!s of lress. 
•U.Jic Renecker 

Game operation facilities 
An important elenwm of sul·cessful(!amt:: nwnagemenl 
lo;; an opt"ra.Uonal handling fat•lllly whll'h let~ anunalo:: 
nnw smoothly and mtligntes Injury and stregs to both 
man and stock. Wn are helping produccr~S in Nt·ncma. 
Kodiak, PoiHt MacKe:-uzie. Stcbbl!1::;, and Delta Junc-
tion design fuudlonal rarm layouts and nr handling 
Jacllltles. 

•Lyle Renecker 

Weighing Seward Peninsula reindeer 
Uve weiJ!hts are important tndicalors of uutliliml.i.ll 
status productivity. ancl ultimately. reproducUvesu··-
<·css of reindeer. We monitored <md n~eorded hody 
weights of St.•ward Peninsula reindt•er. Thts data Will 
help h!'rders usscss the: animals' comUtioru;. 
•Lyle Renecker 

Reindeer range productivity 
We have complewd lhe ficlll work of thts lnfnt sludy 
v.1th the Nat iunal Park Sen1cc and arc now ailulyZing-
Lhe dat :..1. lnformatiOII on plan l cornpustUc 11 and plant 
cover from monitored I ransects willbt• combined with 
a comput.er Gcngraphlt· lnfom1aUon Sy!-ilem dat.abase 
to updale ecosile: descrlptions. Vegetation <' >llectcd 
(rom dip plots along the t.rausecls willlx· ~epamted hy 
speclt'S to es1 imate summer planl productivity. We 
tlelf!nnim:tJ sunw1cr fo(}(.l lmbit.s nf r~ind~er on U1e 
range of ~'l.r. Clifford Wcyfouanna by collcelinl! frt~sh 
fef'HI samples 

•Lljle Renecker 

Brucellosis monitoring 
We blood san1ph•d 145 r ·indeer on the Seward Penin· 
sui a and tt:sted for l>rucello~ls. f.ive Hnimals tested sero 
poslli"n!. We also v-.:tc('lnated th ·reindeer a~atnst bnl-
cellosl!:t. 
•I.ylc: Renecker 

E:mmining reindeer genetics 
Tlwre ha.s ahvays bc...'Cn the question of variability 
a.monJ:, lhe Al~t!;ka reindeer popnlaLJons and lbe- dcgl"l."'C..' 
of influence from caribou. 111is study used mf•lr n.llar 
~ent>Ucs to determine if dlffere.Jlces t: ist among rein-
deer on Hagc111eister o.nd Nuulvak tslanrls, and the 
Seward Peninsula. We will analyle Lhe c.L..da in l994. 
•Lyle Renr•cker ancl Mmi Croni.n 

Effecting preslaughter stress 
Prcslaught1Mr stress may lnduce a t:ondlllon called 
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clnrk• nJtting in catUe. Studies hsve shown thal unl-
mal~ treated \\rlUt il. special clectrulytc pellet and or 
::.oluble powder m·~ate!S lhts cond trion. ln l ilis s1 udy 
waplt..l yearlings wen• lt:d an ekctrolyle pc·llel 2-lllours 
prior to slaul!hler. SLX hour.-; before. attd al tlll lime ol 
slau~1lt·r, Wf' dr•~w bloo<.J from rach animal and will 
analy:r.c the samples to detem1ine th~ 1nfiuem:r~ of 
hcmdllng ancl t rnn-spunatinr1 on anim.tl stress. The 
lnfmmalion mav lwlp redll(;<' clark-cut ung of meat and 
percenl shrinkage. and iHJ)llOV · h<uldling procedures, 
•J\llmt Sclta1_;Jt:r Jnhn Clwrd1 and Lyle Reneckr'!r 

Cardboard soil 
Can cardboard a miljor component ul Alaska'fi solid 
wHste, b<' applied directly lo lllf'" soil aud \lti.ll H hlcr~ ase 
the organtc mnUer contt·nl o! llw soil. ItnprovirJ~ iL~ 
physical anti chemlt·~l prnpc·rties? 1ur prellmlnary 
experiment In l99:j sough1 Lo dett rmin.: the mie of 
l'ardboard decomposition 1n agrkttllLtral soil <md the 
effects on crops. \Vc added canlboarrl c;hred(lt-d Into 
om.•-to-two-lnch pi~:n~s. to soil at the F. ilrbank~ t:;x:pc.'li-
rm nl Fnrm al rates of f'i~h1 and 20 lons fll'J acre anti 
incorporated ll Jnto thr· top fonr inches of sull. We 
plo1ntt'tl barley and mon1ton~1 Its growth and 111ea.sured 
d 'f'Omposition rnl cs. In the plots eonlaining r.ardbnard. 
l.urley ~em1inalcd aml !:!,rew poorly Dt.-'(:omposilion oc· 
r11 rred al tlm: e lnc ht•t-. but not allhc sn ll surf;;u·e. f(eslllt s 
utdlcate thal il ml'!y not ht· feasible to grow nops ou soil 
during the year ofapplleaUon, especially lfhlgh mles arc 
used Future experlmenls wtll delenn neif.tddlngcard-
board atTecLc; lnn¢;-t<>nn (' rop gruwtb ami the fif.:d~ of 
applieaUon times unci rates. 
•Stepiien Sparrow and Durlecn Mczsiak 

Studying perennial legumes 
What are lht long- rerm pC'rslstence. he~bage j'leld. 
nltrof!en Oxn.uon, and effcds on l'('rta.ln soil propcrtles 
by sevt.:ral pen'nnlal legume crops undl'r various soil 
und climate 1 ondJtionF> 1n Alaska? Wt. r-stalJlished plols 
at J->otnt M.tcKenzicin 1992 and Hl r~atrhanks aml Delta 
.Junction ln 199~~ to an~wer lhcse qut·sUons. At Point 
Macl<enzit•. survtv<ll fol' bini foot trcfolJ was poor ·1nd 
we had 110 han·<•sb:i. For other kgumes, ~onu year 
forage y ictds mnge rrom 1.2. tons per <Wrt'" lor Kt·nslw­
red« lover tu a.2 lons per nLn' for Altnsweclc red clover, 
wlill yit'lds for nlsike doverb. falling between the two red 
clov ·rs. AI Falrb<Jnks. first year tor.ige yi.L Ids f•1r Pt ace 
<llfalfn wa!-, 2.2 Lons p1·r acn. and for Allaswcde rei 
clover was I. K tuns per acrP. Slands for cillt -r leg1nnc 
!'ipt:cie..<~ \\'''' e snnoor lhar we did not colkct yield dat.a. 
At Delta Jun ·lion lurage yi<•lds ran~t~11 lrorn 0.5 tons 
per at.re for Peace cJ ltalfa to 1.3 tons ncr a en• for Aurora 
alslke clover. We ha\ e not l'Omplclccl p lant N analyses. 
lherefore N-thation •ulues hav · not bt·, n cak ulaLed 
11u~rc: wus no efi"ed ol cropping on soil mlcrobia.llJlom­
ass or soil ag_qregate stability. 
•Si~phen Sparrow and Michael Panciera 
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Nitrogen-fixing plants on the bison range 
TillS projeet ~eekf; to delennlm: the IC.~.~sibilily of using 
nttrogen- nxing pl.tnts to improve fnrage quaJity or the 
Delta Bfson Hange. \Vr:.. plaul cd s :~vcralspecics of nilro-
~en-ilxlllg pltmts. mostly foragl: lc~urnes, :rt se, cral 
locations on tl1e ran~c. First y ·m·yield:') flf::.ever.1l of the 
fomge IPgumes wen' gmxl and bison acceptance w.o~q 
l!ood. Allhoul!h ve hawn't completrd lomge quality 
analyses, ourollserval ions indicate that seYeral spt·cles 
l Vt<rwinlt'l c.=d SUCI't•ssfully. hut it Wets too c;lrly ln Lht 
5cason lo qua11Ufy \\'irtler ~urYival. We will mmtlnue 
mnntt!lrtng pluts. 
•S((~phcm Sparrow GHJd Mtc/l(le[ Pand~m 

Hagemeister Island reindeer 
Reindeer \I.-ere introcluced lo lla~enwlslcr I:!>land ln llll' 
mld 1960s. SiHI e U1en, popull'lllons h:we llut•Jtmted 
from 76 lo 1.5:\0 anhnals. D11rm~ 1l1c wlnler or 1991 -
92, a die ·oJT of antmals O<..'Cllrred ami l.hc U.S. Ft..,h &. 
Wtldlifc St·l\;ce d~dderl Lo remov•· nil reindet·r from the 
Island. ln a cooperalJvt: study with lhc USF&WS, we 
initiated a pmjel'l ln bel I C:r W1der~fnud lll' hioJocy ol' 
lhls rehtdeer population. These anlrnnb Wt!re Lhought 
to have overgrazed llu:lr w:in I er Uchcn rnnge, y~t wl!re 
rcp1 oducltvcly su~;c·cssful artd appt• .. u ed to enter au-
l umn with good fat tissue ~tore!-;. However. brt·(:dlng 
season and subseqnl'fll pP d-. r~tlving sea,..on .,ppenrctl 
to be delayt~d by CJboUL four weeks. Tltb Indy alkmpr.s 
to synl hesize li1ctors such ns loud lmblh, fTlOic cuJar 
gent ·tics, I h~ repro(h 1cUve cydt'. timing of envlrorurl<'rt­
laJ cai~Jsfl,1phes. lind se.'lsonal "vel~ht dynamk!> lo 
eslahll.sb facts. 

•RHpi1aelu Srimmdma.yr nnd Lyle Rt~nedccr 

Brucellosis testing 
Hesearchers hdped relocate remdeerfrmn llager11clsler 
lsl<md Lhat wen: rlt'stinetl for Projn'l Hope, In Pnlnt 
Mad{enl~e . We samplc•d. centrifuged and card-lt~sted 
blo<Xl for Bn~£1 lla sul!i bioPnr IV from reindeer to b~· 
shipped. All test ed sero rwgauve . 
•Hap1wda Stimmelmnyr and Dyle Rent•cker 

Analyzing wild game nutrients 
w~ are anaJyziltg llle nutritional prupertk!-) of stale-
lns}lf"('lt'd reindeer meat colle<·tcd from Be:rtn.g Sea 
Reindeer PrududB on Ntmivak lsl~uid ami fedemlly 
ln~pech·d wapit• meat. Wr: are testing rorprotein, fatly 
acids, choksterol. owcga 3 fi1tt"· acids. vilmnins, min-
erals, as! 1 t:.rtergy, and LUleil fats. Tills c:L:ttn wtU irnpa I 
llie rnarkel&bfllly ufihe meL.~l product. 
•Teresa Tomrmy-Rc nl~c.ker. Todd Rer-. Allan Sctwefer. 
Robert Hudson Wid Lyle eneckc:r 

Reindeer carcass composition 
We purch<lsed 24 relnde~:rcarcassP.s4,fvarytngage ancl 
sex 1rom B •rln~ Sea Reindeer: Product' on Nunlvak 



Ray <Trotter. rt'S(.•arch aidt!. u•orks rr.rtlt thr rd11derr (I 'llolo b11 
.1. Swplwn LtuJ}. 

Island. We first estimated lhe antmar:, ngl: by cemen-
tum annuli. Then w<: dissected half of each cw·cass lnlo 
the three tissue compartments of fat. lean tissue. cllld 
bone and pertormed wholesalr· and rcuLII cutabiUty 
tests on Ute nlher lwlf or the carcass. Professional 
st nsory panel analysis . pt 1, and shear force tc.sts WPre 

p• rrl')nncd. We will now compilt' Un~ analysis. 
•Teresa Thmrmu-Rerreclcer, Lyle Renecker and 
K.errndh Krieg 

Enhanced reindeer inspection 
Bering, St·a lktndeer Products donal ·d 0 complete 
male reindeer. ranging fnnn 1' /2 to 3 1/2 years old. w~ 
took lwo retailt uts from the neck and shouldl·r ut cud1 
carcass. One cut from each l()(·allon Will be a control 
<md UH~ other suhjt·,,tcd to treatment by a Jaccard""a 
conuntrclal meal tenderizing machine. A prukssional 
sensory panel v.ill aualyz.c t.ht: meaL for :>olor, tender· 
nc..:...,s, julclnc.ss and flavor. Additionally. Wt: will nwa­
sure the sh~ force whJ(·h h dlcall"s the tcndemess of 
lhc m •a I. Wh<'Jl samples are available. a cross-SJJcde:<i 

comparlson of Jaccard vs. non-Jaccard Inspected meal 
lromreindeer. bi~on. carlhou. elk. andmtlskoxen meal 
wm also b~ perfonuecl . 
•Teresa Tomany-Rerwckcr. Lyle Rcnecke•·, Douglas 
Dnun and AUan ScTt~(er 

Carcass composition study 
Bertng Sea Relnde ··r Prodtu:ts clonntcd lO rdndeer 
carcasses from young lulact male animals rangtng from 
11/ . to3 1/2ycars. Wccolleclctl blood willrin 10 rninules 
aftt-'r deal h. I h • bl<>od :-.ample wt·r~: ccnLrifug~:d, ti1e 
serum colleckd and frozen for later analysis of blood 
chemist-ry. We ret•orclr:d kill llm~s tml tv1•k scri:tl pH 
readings from th~ Ume Lhc ,•arC'.a59eS reached the 
abattoir Lhrough 2-1 hours postmortem. Meat(.o]orwas 
evaluated wftb a Minolla Chrom.t Meler n color me~er. 
on the lougtsslrnus dor~t lllusdc ut rhe 10 rib, 24 
hours postmortem, and 30 minutes after nbbm.~. The 
mcyority of pH readmgs mngL·d approximate!. 5.2 to 
5.4. antl rcadtngs from the color meter indlcated U1al 
this meal was darker in color than meat from various 
domestic specie.." used t~ommcrclally. We dissected Ute 
<·art:as.ses Into lean tis ue. uont•. a.Illi llie three com part-
ments of fat-sub~utftncous. lntcrruu!'>cular . aHd 
inle:rperitoneoal. L<·.an tls....;ucand fat sample were taken 
for later analysb of nulnent ami tally <~Cid compo~ition. 
Femur samples were lllkt•n for llllnc!'iil ~maly!Sls and nn 
overall aS!-!C~~ment of animal condJtion using a bone 
marrow rndex 

•Teresa Tomnny--R<•netke,-, l .. yle Re11ecker, Kenneth 
l{rleg. Allan Schae}er ltnd Doua/u!) Dmm 

Establishing biological parameters 
We studied 2 I wap1ti bnll t:alves to establish \".uious 
bloloelcal parameters and th eHe<:t of dge nn meal 
qualily. The C<llv~~ h<'W · been g10uped, aru:l rue being 
slaughte.recberlally at the respectivt!age~ or ll. 14. 18. 
21, and 23 monlhs of. g . In addition. 12 more wapiti 
ranging from tW<>--l<l-::.1:<- ·car old will also be slaugh· 
Lered. 

Prior to transport to slnllghler. we collect blood 
samples und later nuuly..t:c them and compare the 
chemistry profiles between ~n·ups as well aslo that of 
domestic slauglt(t:r sp~c:ies of slmilar ae;e. \Ve ~lso 
evaluate the color and take pH n::adin~s ~crt:1lly from 
death to 72 huLirS pustmorll m, w(·iglt lnLemal or~ans. 
Lhe bid~. head. ancllcgs. t..'lk:e muscle samples and have 
u professional sensory panel evaltl lit tJI(:Jll. In adtll-
tlon, each samplf" will also bt~ l sled for c;lJear force. Half 
of eadt c.<c~rca:s:-. will ht: dissected into lean tissue. bone, 
ancl the three compartmr>nb of fat (snbcutaneous. 
lnlermuscuJar. and intcrpe.rltone~ll). 
•Teresa Tonwny- Renecker. Lyle Neuecker and Allan 
Schaefer 

Summer/Fall 1994 



Moose browsing impacts hardwoods 
Dal<t ;maJy es < onflrm that moo::>t~ l~nifl<'allllyimpac>t 
h ·igtn ann <lt::uueter growth of babam poplar and a:-. pen 
in the S IISJI rm Va11cy. Mean heighl:-- or ·escapr·d- pnp· 
Iars wen~ 250 w 350 p ·rcent gr ·ttl• r llmn tho~· of 
browsc:cl crop lrt."Cs; the difference fnr · spen wa.s 2 ·' to 
332 percc•nl. Mean butt (six·mches ~lbO'· e "~routld) di .. 1 
elers l )f ·escaped~ poplars were 160 to 25~) percent 
larger than those ol brmvsed C'rop lrecs: the dlffcrenc~ 
w.t~ 140 to 180 pt'Jl'ent for n~pcn. Uigh moos<' popula-
tions In a partkular a rea <'3.11 pn~vcnf or .gr-eatly ckl.1y 
dt wlopmr.nt of adequately ~to.: ked poplar awl us pen 
slands ami per·d the c·or1\'e.rsion ol Jumiwoo<l dorui-
nal('c] site· lt> whHt• or· b lack ::;pm cr•. Manfpt11nUn g 
brtl\VSing pi'esstlrc b Important to successfully l'e~e.ner­
atc the!&: hardwoods. A ltcrnaUvcly, wherc.spmce Is lhe 
desired forest cmp. moose bmwslng ccm l>e llw reJeast• 
na'chnnisrn to fret· ::;pruc frum haniwood competHion. 
•Jonatltr.m Andn:w:. antl Edmond c. Pack >e 

Managing LTER data 
Infonnation rnanagas developed n sh • c-aLa lo~ and 
d ilnbas • ofBonan7 .. a Cw~k iufommtlon ancJ a 111ean ol 
l!eltfn g lnlunuu IJon In to the cal<llog. TI1b !'hould t:nsmc 
t}IUt data conlinu · La be pmperly documt!llled nnd 
archived. We lnve~tignted vflriou~ soiL\\ ,re t 1nls to 
streamline <H'Ce~s to researda lnfomaatlon ( • mpull·r 
a nd network resou rces W<!fe flnc· l uned to provtclc c.:on-
nc<'ft•d res<:'archers transparen t acce.ss to on-llne lnfor~ 
maUon. W~arcworkingon :m all-tndusivesllt·dalnb, :-.t· 
and a user-friendly interface lo this dalHLMse. 

•Darrell B lodgett 

Simulating leads to management system 
Sum~lallons oftheellods oftorc:sthnr..· st on forest floor 
kmp.--rotut•e and soil fro~L Indicate th:U when wlnd 
spePds a re mnc.··rate to hj~h Lhen~ mav be ll ttle cllff•r-
c.•nl't" betw~·c. n 1ir lempt·ratun~ and for~st floor surface 
t ·mperaltJJ ...-s. In ;1ddltion , 1J1e eflccl:s of foresl canopy 
remova! on soil f haw m rcs depend upon lhc mol f UJ'\ : 
content il lld depth of lhc forest Onor matennl. 111e 
relnt ion betw• ( a !01 est canopy rc.·movnl and sol i t •m-
pcralun• l5 an it . tportnn l link in underslmrding lhc 
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<.:ause-and-cffi-:ct ch~tin involv ·d In d ore:->tatlon, ell-
mate chan),!e. and forest m.mugement. 111e objt>ctlve i 
to lnlt~rfacc a watersh,.rl r"'" mkrol'llmale model \"\':II h a 
gco£:1raplllc information y .. mas au int mctive loo1 for 
landscape level. cos~ st, r manag mcnt. 
•Jol111 D. Fox J r. 

Studying the Sound 
Tit . forcsl on the' ••• t fiord \lr. lll Umt ronns the S<'X'lliC 

b.IC'kdrop to U1· ColumbiB Glaci r 111 f'rinc • William 
Sound 1s lheJtorthenunost. W"ll · lt•veloped old-growth 
C..'Wmple ot cna::.tal rall liOI"e!;.i In w ·"tern North America. 
A stud~ Cit the Columbia Gin It·• rr::tnllt> Cov' Research 
Natural Area compared fDrest .[!rowtlt acU<H.'tllt lo deep 
Hurd waler thatrcm<lliiS lee frecy~arrmmd amll(n "qts 
nlonl! the :-.hore oft be cove whach exp nenr·e::; winter kc. 
"Ibe fiord wall forest conlams western h •mlock and 
Sitka ~pnacc trees 111ore Lhan four feet in diameter willi 
the age of dominant older tree. LypiC"<llly les:; th&n 250 
yenr:s. The cov · forest, a t L11e snmc clevnUon about a 
mil · away. has mountain h ·mlock and a few S ttka 
.spruce I rces wHh 1l1e larg llrecs sddom mon· than 33 
inches In dlartat.:ler. Gr~u a lt • Cov trees are ali ages, hut 
5 percent or mor ~ arc betwer·n 300 and 350 ye<irs old. 
Tree rings from both 5laT1d::> show t t ~tmilar palterra of 
~reur-to-yevr dhnale fl'sp< nse. 'J'he l'iorcl wall foresl 
.1pparently achi ·v ·~ a hif;!h r forest gr-o"'rth ra tt lhan 
C.Xl>C'I'lt•d fo r the type. Th1s ls du · 111 part bteamv tlls 
oulh fm:ingand \V<lnner. but esp mllybecause of' the 

wannUt rising I rom tleep St'rt\vat •r. T:rees 1n b lili sk'\ncb 
hHv • rnu ltip1e bran ht d crowns cause<l by repealed top 
b reakage uudc.'r en(lrmous loads of suow. 
•Glenn Jrulay 

Temperatures trends 
Temperature trend In Central Ala ka sh«)W n rnarked 
tendem y lo n::w and I nil in an 11-y ear cycle that larL!c ly 
t:ofncldcs with l.he ~olar unspot "Ycle of tlw same 
lengt h. Recen t ndvam.:<.>s In tudie of t ile sun, lilt' 

e<.JrLh's cliwate, and f l1e upp ·r <.Jtmosphcre confinn an 
earlier Ond1n~ o f regtthlr wnnmng and coolin~ accord-
Ing to this pa1Lem. Shor11.!r solar cycle!:> ~u cnrr ·J. red 
wllh w<lnnin~ amllon~er !iolar cy ·its v.ii.h t·oolin£!. Wt· 
do n ul know how Lhc solar c:y('l • control · earthly lcm­
pt r lture tr ·nds. b u t a n~w theory propo::.es lh.i.L the 
~olarwlncl. whic'h increa ·~:Hiurtngsolar sunspot peal<s, 
rh·•nges rhc upper atmo!'.pherc lo allow more solur 
em:r!t_v to the ear1h• ~urfac«•. 111e cych• ofsolar!iunspot 
numbers roughly C.>orrei,IIC::- willa ~vents uch as (he 
dale of ice breakup on lntenor rivers and eren the totnJ 
e.xtcm oftore::;t fires in Ala ka. The last solar cycle peak 
was in 1991 .1'he temp •rature Lrcnd for Interior Alaska 
(warm and cold periods ar certain to happen a long the 
wny} Is for cooling tmtJI Ute mid- 1990-. and new bi[!h!:> 
a~ nh ouL the Y<"3r 2002. 
•Glenn Juday 



How does the forest grow? 
Whit(' spru(·e trees on the more pmd II Clive 11plan d si lt:s 
ncar Fairbanks grow tn a dry lands('<Jpe. Whl"n we 
cxam1t1r:-d tree-ring rPcords in Llw Bonanl' .. a Creek l:rER 
study area lhey s howed that ~reatc::;t periods of' averoge 
st.and- \vidt> 1ree ~rowlh reduction In lhe 20111 {;entury 
happened rn the year (sometimes two years) full0\\1n~ 

dry s ummers. White sptu ce swrc up ~rov. lh rc:-; •rves 
for the next season, so their l:!rowtil ls often be sl 
predicled b)' c·vents in Lhe previ•)US f:!rowtngsea~on. 1lw 
rnosl severe stan d ~rro""i h •·eduC'tlon results when Lhere 
a.rc lwo consecutive dry summers. Sland growth a s cl 
whole b aci.uall) bct l "r in cooler years and worse li1 

wurmer years. On· to t11rce years lollo\\llng a wet year. 
stund f:!rowth is xc·ellenL A dewtled exc'lmmatJ.on of a 
balanced sample of trees sho\ved that nearly all l!w 
growth reduction occurred tn the largest and faste~l 

grCJwing lfl'C!>. Forest managers. consequen tly. should 
con~:>Jder sotl moistu re when mana~JnLS malurc whilf': 
spm<:e on wurmer low elevatlun sites. However. the 
effect oJ potet1lJal global wnrmJ.n¢ nn preC'lpllHl ion may 
he more Important lo Intedor Alaska fore~Lgrowth tha11 
increases in !1'mperaturc. 
•Gie1m Juday 

TreefaU directions affect Ufe cycle 
1 recfall is an irnportan 1 part of Ute overall life cycle of the 
c:oastal Alaska fhrest bec·ause ll opt•ns up 11tc canopy 
allowing tree re~eur.mUon and umterstory ~rowth and 
It places large logs 011 lhe lcm:sl floor. SmaU-sL.tltc 
disturbances. (au sed by the death of one to a dozen 
lr~es, are U1e run~t conmlOll form of natural distur-
bance in uplands. We conducted a study of ~mall-seale 
disturbance reglmt>s ln tlw roastaJ rnintorest of north-
t~rn Southeasl Alaska and tound that. often there are two 
or evt·n llrree prt•domina n l directions of t..r·c~.'fall In a 
stand. The dtrectJon can reveal impor1onllnfi>nnallon 
abuut t.he1r c m tronmen l. Slles arou nd Juneau aml 
Sitka ~;how Uu.'lt lrcefall dirt·c(lon caniJe related lo slope 
(I rces tend to fall down hill.! and lo souilit'nsl gales and 
bora winds. Til t": ch'l.faCt(rlsUC' rno::.<tk of de:tiSl' canopy 
tmd snwll openlit~s provides lor the r!'grmeratltm of 
naUve species in rough proponion to l.helr Ol'l'urren(:e 
In the na1 11raJ forc:::-~t. Large-S('<tk clearc·u 1 harve~t man· 
agement doc"' not produce U1c -;.arne condlllons. 
•Glenn ,Juc/.ny and R.oiJert Oa 

Individual ree volume tables 
We conUmwd collect mg bark lhickne-~:-. .md outside 
bark diamt•tc•r measurement ~. emphasizmg white 
sprue<.·. Sampl~ slle excr.t."tls 1.500 white spnl('e. We 
t"nnstnJcted the fit Ht provisional region a 1 volume ta.ules 
fur n subsample: of 450 lr{'es from the Kenai Peninsula. 
Once s .mtpling 1!-i< complete, we w1ll constn.wl final 
sl. t'""'"'ide or regtoru.il volume tables. '11Jt: growth . n d 
ytdd work on ba lsam pop larwill provlde vol.ume I ables. 
•Tom Malone cmd Edmond C. Pnckee 

The future of forest products 
As tc~chnical a dvisor to the Alaska delegation of Llu: 
Heilongjiang/ Alaska F'orestry, Econmult'. Trade and 
Tedmology Cooperation Commission, I participatt·rltn 
lhe 1993 l1:1rbin exl'hang ·. Alaska [Xin.tclpants prl'~ 
pared a '"State of Alask<1 Report~ and dt.:\'elopNl poten -
U 1l forest product~· trade c1mLacts nnd upportunlt ies. 

•Edmond C. Packee 

Silvicultu.ral systems 
Alaskn forests belong to rhe. North rn F'orcsl or Coaste1l 
Forest formations. We dlv1ded each tbnualion 111to 

~rorcsl vegetalion 7..oncs~ ba::.ed un overstury and uuaer· 
story vcgelaUnn and cllumlic or sotl features and pub­
li:-;hed this information In ournewslctler. Foresr Sciettct? 
Notes. Silv1cllltllral prescriptions and, c.>.:>pecia l1v. sys-
lt•ms prcptned foronezorw rnay be applicable or requlrc 
ad.tptation f()r use 111 a n ot l1er zone. l\. stJ\•l(•tlllural 
system is a plan ned treatment program for tending. 
remo\'iug and replacing <.·rops wtth n ew crops. Wltl ltn 
111~ North ern Forest. basit• n•generatton methods to 
encourage a sp~·fllc species or c.ombinaHons ha,•c now 
b~n re.flued for the lmmvn !brest cover t}pes. Wt• 
furt her refined the Id<.·n or Ul! Cl dtmaUc ~ones 

•Edmond r. l-'at'kec 

Managing forests for biodiversity 
We set up a spn·~1dsheet for the sp ('ies ltsl ·d tn Blrrls 
ofi\laska:md begru1 reviewing li terature tobetterdclme 
babltal requlrcmen1l:l ,;f ~ach terrestrial s pecies. Pre· 
UmliLlry llndln~ suggest that lhe ~t~osnic of Northern 
Foret:.ll:owr types, ~p<.>(."lall~· r.arly "'era I stages. provide 
e:::.scr1tinl hab1tal combuml1ons for mru1y ncolroph.•al 
birds. This habitat musaic or d1versily Is caused hy 
nat.un:tl dist.urbunccs lndudinl! nrc·. Lnsed c.•pldemks, 
wind throw, and f1c>O<lin@;. Sth1culllU1tl practkcs are 
potf•ntial altcmatlves to n't l W ...J Jisturbauccs to main-
tain U1i~ habitat 11Hls<lic. A !-'h 1ilar approach has been 
in lUai.ed for Ute vascular plant of Alaska, We entt-rl'cl 
trees. ~hn1bs, prlmitive 'vets nktrplru Ls and tnonocot.s. 
The data will also Ll: 11sed t• , •·nn!Jrm lht present·e of 
forest vegetailun zone!:' . 
•Edm01ul C. Pn.ckec 

Summary o f Alaska forest inventories 
\Ve con Un11ed our ~ Oort tn complete SITHlmarlt·s ol 
Ala"kil turesl lnvenlonts r-relimlnary d~t l was pro-
\1ded. u pon request t •l local planners. Our 1~al 1:; Lo 
complcle Lhc ~-umm.uws durtng Winter 1994-95. 
•Eclmond C. raclcee 

Reforestation stocking s tandards 
AUgust survtvai of coJ uft•r seedlings um: yntr after 
plan tin~ in U1e Tok f£\·els-of-Grm\·Jng-Slock t-! udy ex­
ce~.:ded e}!.-pet talfons. t•spedaJly a lter tJu~ hnrd fn~eze 

and wet snow onto month altt".r planl tng InS ·ptembc::r 

Summer/Fall 1994 



1992. Percenl sundval nr white spruce wc:b 98; blnc·k 
spruce, 98.6; loclgepnle pine (nonnaiJ\'c Lo rhe area). 
95.8: and t<Htiatack [nonnallvl' to lht• areal. 95.3. TI1b 
dt·monstrnLes that lalt• sumnu·r plantin~ un wdl-pre-
{Hred sites with cpw Hty planting tcdullques can be 
hl.~hly stH.Tc:ssfuL I In wever, morl.a 1 ity of these seedlings 
wUl in(·rro~e with tlmr. T11 11s we will measure these 
plot:-; am tually lor U1c m·xt four years .mel p•~liodtt~ally 
LIL~reafler for lhl' m·xt 60 years lo clckmtlne volume 
yields, natuml mortality rnll:s ~mrl changes in stmlCI 
slnJcturt', H I" essenlinllo csfabllsh opert~ljmwlltihls 
mlclressln~ time nf planting. We need to c:.t refully track 
seedling 5\Jrvival in operational planlaUons as w 11. 
•F..dulDild c. Paclcr:e 

Forest bealth 
11w number of spnl<'c:: stands Infested I )y sprul'e beetle 
stnce U1e !ale 1880s Is cun·enLJy estimated at 800,000 
acres. Spruet' beetle aJleel s more lhan timbt·r. ll also 
nfft~ts rc(•re-ationa1 opportuaitles. wilcl1ifc hahltat, fish -

rlC-"i !riparian zonl proces<:es} and water How. 1'tmlwr 
value oll>t•clk-klUf'd dry tr ·~s drops to about 10m 15 
p!'flTnt of ~reen valu~ . In \'Onjunction wllh othe-r st<.tte 
~IJ'ld prtvat ' forestry itgencies, I begaTL developim. tp· 
proaohes 1o ~oorl fore&u;anHal iou.111ls shon)rl ke•·p llu: 
woods free ofwmecessary large number c l bu~s. 
•Edmond C. Pw·kee 

Site Index 
SJI e tnckx Is an ind!rccl nu:a.o;ure of rarest J>roductivl Ly; 
II i~ t he helghl a trl'f' rc.aches at a p<trtlcular age Lmdu· 
forest conrlit 101 1s. A :::.1te index ntn e fs "'- curvtllnec'lr line 
that rt'present5 the hl~lgl11 of the silt' Ire· at \a"'iou!'; 
ages. Oe\·clopmcnt o f site mdt•x c.:urve::. or egn.dlOtlli 
rt·quires Slem an~Jiysisoftrees seh.•1;led ft Om a\ ilril ty ol 
sites. \\"L dt·vcloped the first •wl of balsam p<>phu site 
indt>X curves tor Al<1~.k.J durin~ l993. We ('Otmted and 
measured rings on section., removed from aspen ancl 
black spruce: 19 aspen sttes (76 lrl < s) for a total eUorl 
to date of 62 ~Sit •:-. and 1 1 black sptllce sites (44 t rces) 
for a lol al t"'ffnrt to date t~f 26 sUes. 
•Edmond C. l'ackee 

Nutrients and growth 
\Ve estimated the nntrknl contenL and biomass of 
abovt·~round anHUC.lf production, nnd r •J trtenL con lent 
ul lolal aboveground biomass ot" ) l-year oiJ :-:tSSt:'lll· 

blages or plants devclopin¢. on ha'lo'estcd whH.e spnu·c 
sHe.-. . \~'e L11en <·ompru·ed it lo values previously lllea-
snn:-rl in matm e while ~pntcc stands. The ;1boveground 
biomass of l.:t yt·nt-old aspen dumps was lhrcc limes 
hi~her Lhan tlle nbovegnmud product ion of mature 
wlti[e 1::opn tet> sLHm.b while the aboveground pnxh ( tlon 
ofot1wr pL'lnt comnumil1csn·generatingitJ tl c e lea.rcul::, 
vas lower or equl~. lcnl. Tiw nntrknt content Wi1'.i 

grt"alc. r in all Tl'J!,l"TH::ralill~ '.:llmntu nlile!> exrc}.l! li)l' those 
developing '\here hmvt•stlng operallnn"> had remoVt•d 
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the forest llonr. Th amow1t of nutrient tmmrpnrated In 
currenl <tbOVcgt OW!d biomass \V3.S nvc times greater in 
.u,pen lhan ln matiJrt: wbile spnH l~ stnuds. These 
ob-;ervattom, suggel:tl Lhal Uu: dcvdopruenl of aspen 
alt:..:r dear cutting l"Onl r:lbut cs to the acreler'.J t ion of 
nutrient cycling. Tile rkvelopme..nt ofolher hcrbac-eou!> 
communitiesclurtngthesamcp ·rtoclafterclear CJilting 
was accompanied by mun1 luw(•r rlllliient cycling nJI<·s 
In the aboveground vcgcr.auon. 
•IJa.vid Pare and Keltl1 Van CIL.t'e 

Growth and yield of balsam poplar 
We measured hci 'llt, crown length, bark thickness and 
stem di'l!Uclcr of 267 h<il"latl poplar. inch.Jdin~ Lhe 
subspec1cs. U.'t' Lem I •lack cottnmvDnd, from 66 loca-
tinns. \Vt· removed r ross·scctlons and memmn fl an-
1111411 grov>th lings <H!d used t.h(• rings 1 o model tree 
growth and \'Oh r <'for any age prior tn felling. We used 
the:- bdgl11 and ~e data 1n clcvC'Jop po1ymorphk site 
inrlt•x (.'lJU.ttions: on • lor north of Lhe Alaska Hange and 
t~.>~to for soul h nl I he range. We h1ttll equations to precllt·t 
tndiVldU<ll1 1 ce CubiC root Vc~lumes lu anymltrlmum tGp-
uia.meter and lll pn.:dLCl dJameter <JiiJrl#; the stem. We 
described ;mel s&tmpled the soilul 121ocations. Physical 
andchcmiral annlyseson280 soil samples :mggt.:-stthat 
!"i0lt11U thicknes..'>. dc'lrnlnanl texture. sedhrt<"ntaUon rate...,, 
and availability of groundwater are m~ior f;.u·tor~ con-
trolling ptoducliv:ily. Mort: than one-bali of the loca-
Uons had bnrtcd organic harii'J)t . 

-Jolm Shnw and Edmond C. Paclcee 

LTER progresses 
The NaUonal Sc1cnce Foundallon spon6on·d Bouanza 
Crcl·k (lJNZJ Long-Tt.•nu 8t"ologkal RCbcurcb (L1r;RJ 
progmm b deve1oplug an Utldersiruldlng or processes 
tlHll control io.l'"sl ecusy.,•em d wloprnent ~11ri how 
ll1eych<.ti1gcasforests dcv~·lop ln. upland ~1nd 1\uodplain 
t.Jndscapes enc·otmlered 111 lnr ·nor Abska.. Ecos.ystcn'l 
gt·owUl occurs ln dece:ull.!!i nnd centnnc:-). 111erelt1re, 
researc-h evaluates controls of forest growth and devd­
opment on lh~ snme Sl>ales and tkals w1lh Ute within 
aud among-year variations in environmcnl:ll factors 
thnt m;ly dranlcLlll'ali,v alter ecosyst('lll development . 

Remote SC'USill~ . using Synlhdh.. Aperture• Radar 
!SARI. pru\·cd u~eruJ in d~ Lcrmtn1ng fret t thaw events. 
lefll-oul nud lt~l -l,LII Lime ofiore ·t vcgt•tall{Jfl as wt II t:> 
ri\'er flooding and lcP. Jam lot•.aUons. Using Lhe LI G:R 
~itc:~ and adjaC"enl 11 plnud loc.at:Jon" lOr <Jround lnlt h. 
we developed vcgt>ta11on type nncl pla:nl biomass u1aps 
from SAR images nf thr: TAnanu Valley St. tc Forest. We 
analy7..ed the long-tt·rm record supplied by tree growLh 
rings wbidt pro\•ided ns a wmdt>w to pa::;l rontrL>I of 
l<m:~s1 de\'elopmeill important in undt•rst.a.I tding tl11' 
present rmrl future em•Jrormwnt to forest growth. 

Rt ecnt field tm·:u,;u rPmenLS indil·al•: l hat. on aver· 
<J~e. fine lrt>e ronl production t~(·t·ounls for mort> than 
half the forest . L<Incl producUon ami that coniferous 



liJresls allo•·nte more production to root syl;tt>:ms than 
deciduous forest!:>. Estimate:-. range t:ram :l2 to 49 
percent. for th:~l·iclllOUS and 57 l.u 78 pt:rct~nt for conifer-
ous fon·sls. The dt·C.Hy of hne roob cl ppears slmwr than 
that rcport.e<l for temp •rate JaUtude soils probably 
because uf ~:ooler temperatures in Interior soils. 

Foliar pho~phnrus conccntmlions in while spruce. 
pap<:rbirch and balsnm poplarwcrr lound to be nt'arly 
twice as hig,h in forests developing on UJL Ooodplain of 
the Tanana River. Upland fnresl soils gc,wra.lly are 
slightly acidic whlk lloodplaln soils at • ncutrnJ lo 
alkaline ami cantalnulamdant ::.ourt:(•s ofc.alcJutu. W 
interpret. tJw difference J..u I ·af phosphorus concentrn-
tlons to r<>.flect favumble pi l far phnspl10rus ava liability 
in upland soils. IJhosphont~ availabiiJLy 1n Ooodpla1n 
soils ls <::ontrollcti by tht: presence of call·narn and 
ln..<iolublt! calcium phosphates. 
•Keith Van C:lEme 

Does fire regenerate forests? ----------------Cern Interior Alasl<a forests sucee~lully malntaln their 
currc~nt ~pecies d lvcrsil.' and overall ~C'05}'!".1 em procl uc-
lion wiU1out lln:? A re<:enl study nl a bum arC>.<l at the 
siw of Uu.~ l9R3 Ro~it> Creek ftr • d ·monsl.rntccl one 
exa111 pk of fire's importance lo forest regeneration on 
soil ferl:illt.y ami t 1rly grnw1h ol planted wlllt'· spruce 
St; dlings Thl!:> :>tllrly showed tht: positive effects of fin: 
lor sftc lcrlilit) and Ul · potential bem'flts for fores.t 
regeneration. Tlu:. results lllu~Lnue the importance ot 
Ure as a natural conlrol in lorest ecosystem develop-
ment Lnwrior Alaska forests have developed h 1 concert 
with disturbances such as Hre. 'rhc('}mlJen~efor forest 
ers ts to lean1 to use flrc 11s a tool lo prodw·e these 
bc..>Jletkial effecrs ro sustal.u ecosy:;lem producUvlt' 
•Keith Vcu1 CfetiC', Ted Dyrru~s nnd Lestte Vaererk 

Supporting nutrient growth -------------------Soil, cUmalc. topography, biola and time arc Lt1c prin-
cipal controlling flat:tors in soil de:wlopment and tilt: 
stn.Jcturc. health. productiviLy, and evolul i.on of lorest 
ecosystems. 011r resear<'h has shown U1e importat\('t: of 
soli m ecosystem processes depends htrgely on its 
organir- carbon compounds. Soll organlc carbon pre 
scnls a conUnuum of chemlcal compos it I on trom forc·st 
floor :mel rool detrtlus to highly processed htunu~ and 
orgmto-mlncml c·omple.xes. U11dt'I' natural conclitlnn ·. 
acrumulatlon rates of organic cat-bon and soil develop-
ment are ('onln llled by clhnat.e and gradual changes in 
bioLa. Disturhanct• alters accumulation patierns. Or-
garlic nnbon buiTt-rs dl!ilurbance from fire or tm-esl 
harvesUn~ and mninl.ai.ns element supply whlle I I 11: 
next genf'Talion of vcgc:wlion is estabhstu.,·d. H also 
bn.ffer,:, seasonul llur.tuatlons w nutrient supply for 
plant growth rh ts r~~arch provides a tundamental 
uncterstanding of soil as a source of water and nutrients 
supporting torest growth. 
•Keith Van Clet-'€ oncl Robert Powers 

• 

Managing forests, maxlm.iZing landscape 
St~dimenlaUou 111 streams caus<~d by limber ha rvesting 
and asso('iHt d road hullriing can be: ~ major fore.o.;t 
management ~robl~m. Forc::-;f mana!{er:s n • ·d a synop-
Uc Lnol !hat allows them lo monitor I"J>.1JOsed sui.lb from 
a land..•,wape perspccU\'c so lhey ~ut be tter plan Umlng 
and locaUon of limber l mtV(' · ts and minimize the 
lmpacL on lhe wat-·r::~lted. Aer1nl photo~aphy Is not an 
efftclenl option since hundreds ofpboto!:i may he needed 
for complete coverage. Dl~atal satellite Imagery may ue 
a preferred altcmuttve. '' sl.nglc satellite imagt~ l'nvers 
thousands of hectares ami may be tuore cost -effecttvc. 
I t:ompared thrc:c. dilfcrent sa tellile sensor:.. for classihr· 
tng exposed soil nn<l non·sotl arcus: SPOT panc·hm· 
matic dat~1. SPOT multi~pcd.ral darn. and Landsat 
11wrnatic Mapper da la .. ·n~e mean overall classlfit411on 
accura(·y lor all Utrec cxcr•t•ded 85 pl•r(!r:nt . Omission 
t':rrors of nli~da ·sHying refer •twe e>.-poserJ soil areas. 
derived from aert.."ll photography, wcre consisten11y lt·Hs 
than 5 pen· nt. Because SPOTpanchrornatk dala had 
rlw lowest spectral re~olulion , dasslficatlon with these 
data had l he h.i.ghestc orrunlssinn errors of rniscl assuytn~ 
bright: non-S'-1l1 areas incorrcf!tly as e>..1Josed soil areas. 
All three digital pnK.'Csses were ac:t·uraLe enouQh I o be 
applll:<l in forest m.anagmnent plannt.ng. 
•DarJe Verhyla 

Clearcutting deer habitat 
Clf'arculltng may lmpmvc d~r hal llal m Soulhcast 
Alaska by creating habitat cdg '"'and rncrca.o:;itJg browse 
proclucllon. By using a r:ompulcrlzcd gl.'<Jgraph!c lnlor­
malion syslcm (GIS), l analyzc::cl habitat ~election of 18 
nadio c~ollanxl Sllknl>lach. l:alJt.'t.l de T. Deer home ro:U1'-'.~ 
l'OnlaJned slgnifiC' . .clntJ_y high r perr.cntages c)l recenl 
dcan:uls than Lhe ci lin~ ~ludy area, uml home rang<·s 
had slgnUkanlly hi~er cleart'lll edge dcn!-!Hi~ than 
rt~ miomly located poly guns Deer rcloca tion points were 
also si~nilkantly clo~er to U1e nearest clf'arl"ut. old 
growth forest edg(: than randomly located poinl s. How-
ever. a~ dearcut sl.7..e ha:reased beyond 100 hectares, 
deer relocation densily and the proportion of clearcut 
occupied by deea· honrc ranges decrca..o..;t:d dramaUcallv. 
TI1eretore. loresters lll3.ll.~ing lor deer haLitat should 
rcslrict cleareuts w small areas. Bec<mse old-growth 
fon·st~ nrc < ritical wintcrlmbllat during lletwysnowf.alJ 
years, m nt.~gers should rrwximize old growlh and 
dcarrnt edges by tll<linla.intng a rmtlri.': of old growth 
forests wfth ct mosalr ut snr:1JI clearculs harvested In 
long-term tu main! •tn a suite of successional stugt.-s 
among clean uLs wtU 1n any g1ven area. 
•Dave Verbylu 

Alaska greening 
1'he paltem of Interior Alaskn gr<'t:ntng. as seen from 
satellites ima~ng from outer ,.pace. may be useful in 
rn·tpp ing U1e cllmattc zones o1 the lnlertor. Thcr" are 
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relatJveJv few \'leather stations In I his a.re.n. and most 
are l(x:att•rl em river floodplains . Yet data from lh!!!ic 
wt·~tthcr !-.l;lttons can be used with weekly gn~(·nlns.{ datn 
acquirt·d from satellite~ lo m~1p 1 linldllc: zones. Such 
inlonn.:1tion is critic~l Jor p~t~Hctlng possible change~ 
cJur. tn l'limatc warmln~ for predicting<· nd monitoring 
Ute spread of inse••l inl6LtiiO.ttS, ond for mapping 
climate wlll1tn lllc upl.md.;;; of the IntPrtor. 
•Dm .. 'C VeriJylu 

Classifying accurately 

The accurar-y of 'my wgetutlnn class map <."au be 
assessed using convem.lonal statistical tl'~'-"'· llmve\·er, 
tlu cslliuated accurncv can be biased dependin,!! upon 
!J(,\11 the ground-truth nr rt'lert:nce dala are <~<'qnir<:d . 

Classiikalion aC('ttrac.v t·.sumales \Vill bl! <.:OIIServat tve if 
U1c rei "I' nc'c data and t.hc C'lassUk•tl iurt are not per· 
l"t..-ctly spaUally co-registered or If tbr r~fen•nce dat.a ls 
lmerprrle--J m:)ing:t minlmummappln!:!;uniUhal is l<~rg(' 
rela livt: 1 o 1 he dasstned dala. OpUmbllc cstllll:-lte-~ of 
clas~ifkatlon U<'Cura(y are lilwly If reference data are 
rt'strlcted to tmlnfn~ ...,,nnplt• areas or ifrelereru' ' <lata 
are reslril'tc:d to the -cenLP-r of polygons or I he center of 
homol!cneous areas. BE~caust! ofthe potential lor bias 
In esumaUng th · dns.. .. ificatton acc11racy of vc:Aetation 
map. dt•lHtlssuchas maprccUli<'alion root mean squared 
(HMS} errm-. relcrenc c data minimum mapping unit. 
and releren<'e tlala srunplln~ uetnil ~hould be h 1cluded 
w1tll auy staLe uenl ol' map f'ins..qlfkaUon accunwy. 
•Dew•• Verbyla 

Forest stand structure on Kenai Lowlands 
Du1lng 1993. w • ~.m1plccl se\ en slands, I hmc plol::J per 
st;md. ol sprucebeetleinJe:stc·<l ::;Land..,;of"Lutz~;pruc ·:·­
a nat 11rnl hvbricl bctw!·t·rt Sitka spruccancl white spruce. 
·n1e stand~ an~ Jncnted on th Kenai Lowlands, on the 
west sidt' oft he Kenai Ptminsuln. The CUIT •nl nc.lluhast• 
Indudes 831 trees 01td se,·en soH prohlcs. Depending 
ou !hestand, fi Lo 59 percent oftltc lrc·cs\'tleredea.d wilh 
mo:-;l wort.allly cauo;;Pcf b 'tlle beeUe. Stand age-s ra11_ged 
fn m l 00 to 240 years. · 1'1 ee~ per at.-n: ranged li om 300 
l.o 4RO. Soil!. data ronfim1 opportunil1es for sunnnt.'r 
lt 1 r\lt'sllt1~. 

Studying spruce, alder interacting 
Wh1te spruce Is llu : most lmportw1l llnlbt:r spe-cies iu 
the hon•al lore!:.t ot ·' Iaska: gn·en tlder is 1 flat forests 
primary nitrogen fix· r. ·n1is study ts ('xamfning the 
competili\•e and facilitative intera<•lwns of the:::.e two 
specjes ltml I heir eftecls on llw soil over 20 years. Alll'r 
f(HJr growinJ! seasons. 1 ht; growth ofthe white .:spnwc is 
:,ign!flcan ly <l[h dt•d by plant dens! tv, hut there Ls no 
effect of th, alder on ~pruce g.rowlh Ol' soil chemistry. 
•'fricia Wurrz 

I iH>. Annual Repor L 

Can domestic geese control weeds? 
We comple{ecl LWO·j ar study oi the use of domcslk 
gee.se for weed t.:unirol, compartn.g tbe U:';e t1fgee~t with 
:t hcrbkirk artd \\-iib hand c.onlrol. Geest• ton trolled a 
variety of weed species and wcr • mnsl dfecUve again::.! 
quackgrass. However, gt uzlng selected for unpalutabh.· 
wc(•tl sp<.-cJes. so that after two yl:ars plots \\lt·c:ded only 
by geese had 25liml's ntot c cover nfu npalatabJc spcc:1cs 
thon plots with no weed control. Dom~tiq!;eesc cnn not 
l>c relied upon as the 60le met hod of weed mnlrol: !hey 
n1.usl he 11 ~, d in ('OIIIblnation wtth ot11cr Jllt'lltods. 
•Trici.a Wurtz and Mrc:helc Hclx•rt 

Plant-growtb model 
We prt:'senl<·d a nwdel allocatin rplunl •rowth behveen 
root anrl shoot <ompartnl ... nls basco 1111 the uncoupled 
11ptakc of above- and below-Mround nutrienls. ll Is 
hypolhestzed tllal potcnUalplanlgrO\~,:Uuesultlngfmm 
caTbnn llpl,tke abO\e~round may not l>c Lalanced wiili 
pokntJ.al growth l'esulllng l'rotn uelowgruund nutri-
tional uptake. Aclcltlmnully. only ilie mnxmmm photo-
s~'Tllh<!lk rate Is a tuncUon ol lnhaT nluogen content . 
The nilro,~en produc•t1\'1ty concept is usctl to model 
p1anl !!TOWill wllh the ratio of nitrog(·n productivity to 
cat bon gaJn beirtg Ill(' clt:tct mining !aclor for c;cubon 
allucc1llon l)t'lWt'f'n above- nnd hc•low-ground compo-
IIC'Uts. We compared U1 pn:dic·aled pattems of ~r·owth 
.u1d root and HhOOLCk."VelopmenL to lnb<lrUtorydala sets. 
TI1e ~u ·Lua1 grmv:th above and bt•lowground \Vas hi~tly 
com·l~ted w1tb U1c th o~ tic; I predictions. 
•Jolm l'arie. anc1 Joh11 Olson 

sugar or sawdust? 
We lnvestigatt. d 1 lHtnge!-1 In foliar ch~mbiry re!:>ultin~ 
from l'haugt:..'! m acUvtt;y of t.h , lor ·st floor micrnbl;1l 
couummltv lhat i:; a fuJI ·Uon of moistllTe t.wallabiJUy, 
microbial encrg,v supply. nitro~<'n' v· 11 jtnllty and land 
seapc posluon (upland -vs. iloodpl ... tn) This study was 
cksigued as n porttun of llie leM or the.: followtn!:!, 
bypotlll'~. hrsl, microoruanism~ In 1l1t: Lorest floor an~ 
llinilC:d b~ energy whl~lt bccumes k.ss nvc-IIIah1e as 
succes~ion 1dvan ·cs: and se<.onrl, r soun.·e availability 
tllrougl1 ~uL'cesslon ccmrn,Js plant grnwtll and the 
dlstrlbution of carbon and nutri •Jib, among :above-
ground. bcluw-ground. and !Orcst floor r.ompcmcttl.s. 

Three m1lrl •nt amendment lrcaltnent~. addiLJor1 r>f 
sugar, sawdust and nilrogt~n fertilizer (NH,NO). were 
applied lo a scn<·s of ~even suc·l·~stoual (three upland 
and tour lloodplainl sd(·s. We found ioliar pl10~phoru.s 
com·~~llrations hl~ht>r in Utt' uplnnd s1Les Linn 011 the 
Ooodplaitl. No cuns1. lent cliiTerences were rq}{)rted 
between :o:;uccc ·sh>n, I ~tages \oVithin a lm<lst"ape unil. 
Su~ar or :;e~wdu!'.l treatmenl tlenr• - '-'CIJ foltiU numenl 
c-onn·ntr.JLions allhougl1 sng.1r produced mon· ,;-i"-'Tlii1-
C"".J.Dl d.tflercnc :;. HmH·Vt.'J . :;igniOnml In r •a.sl· were 
also found. Fertilizer t ·nded lomcrenst• foliar nlll'Ogen 



concentrations. Chan~es in m 1trtent ratios (C:N and 
N:f>) were tied 10 the change in the indlVIduaJ compo-
nent:;; of eiil1er ratio. 

n1U"Ogenmlrt~ral17.atlon and Lreelol1ardt.::mihtl)' throul!h 
field man I pulntions .md modeling analysts. Sug.1r, saw-
dust and nilrog1.·tt fertilizer were addNl to c.1 series of 
upland anrl floodplain ~ucc~sional cornmunitiP.s In 
Interior Alnska and we Tli(.'USured forest nuor·r-e:spim11un 
and tree fol~<' chembrry U1e year prior to lrcalment. 
and for lwo years following treatm :nt. We used Uw 
ecosystem models UN1\AGES and CF:N1'URY to clupl1-
cate the short term Oeld measurements and to extend 
I he predlcted t>lT,•ct.s loa longer time period. Ecosystem 
.sln..lclure and fum:Uon simulated by both models were 
consislcnt. with field measurP.mt•nts of uplan(T hard-
wood and mature spru~:e t:unt rill stunds. Nelilier model 
accur<ttdy predicted lh" effect"> of Jarge SCHlt! d istur· 
bancc to the treated !iiLes. 

Su~ar treatnwnts dec.reasNI foliar nilrog<'n excepl 
for white :osp1 uce while fC'rUltzer tendc·rt to increase 
foliar ntlrogen In I he second year followtug tn•atnwnl 
lhc:r ·was not an h1Crease in foliar nitrogen (·oncentra-
1iun. 11 is anticipated thai thf' modeling work we do in 
the futun• should replknte lhe trends Ill foliar nHrogcn 
concculraUon and show a clear c<nmection bf·tween 
treatment appli<a.lion. dynamics oflore:-;t noor decom· 
position and foliar nutrient content. 
•John Htrie and K('llfJ Van Cler>e 

Predicting disturbances 
We addressed lhc effect of mkrobial energy ~upply and 
low level nitrogen fertilization on rnicroiJialresptralion, 

-.Jofln ) cute, WilUam Pulliam, K<:•-it/1 Van Cleve and 
Rob &h[('ntrter-

LTER grows, future discussed 
By: Dr. Keith Van Cleve: 
Proh•ssor of Forestry 

he Bon~ n:t.a Creek (B:'\JZ) 
Lon g Tem1 Ecologieal Re-
st•arch (LTER) p rogram has 
developed a mechunl~tlc 

undt•tntanding of slt.f" level pro-
c :s._c;;esand howtheychange through 
fore,o;l ~ut"<·essJon In upland and 
floodplain landscap(s lhal repre­
sent a portion Df Interior Alaska. 
Rc..-cemly wt; :submttted ·l proposal 
to the National Sdenn~ l'·oundalion 
to augment this research. In lbe 
proposal we• ouWned a plan to rc-
gionall/.t.~ our undt•rstanding of in-
teractions a mong Ia11dscape 
compone11ls and to c\'aluale pro-
ce~s dynamics at·ross major (·om-
ptlnenLs of lhe landscape lhat we 
haw not dealt withal Lhc con• BNZ 
silc. The augmented rest:urch wou1d 
expand lhc basic f'(.'Osystem mockl-
ln~ to a ~eogmphtc perspC('t1ve. 
Expanded diSI'lplinary :scope 
through tcrr(>slrlal riparian, wet-
land. latitudinal and elevational 
trceJine and disturbance• due to in-
sect herbivores will contribu tc· to 
lhc fundamenta l unde.rstamiln~ of 
ecosystem structure <md function 
and lO lhe regionallzatlon cflorts. 

Tt mporal a TJaly-,;ls.lliruugJ lgeomor-
phologkal. paleoccotogtcal, ;md 
modeling stu<lif'S wHJ aclcl the time 
dimens10n and v..111 provide us wtl h 
a holisUcunden;tandtng ortbe taiga 
and its response to a lLcrc·(! cllmale. 

Th< .. nddlUon of Cartbou Poker 
Creek Research Watershed (CPCRW) 
provides the B~Z LTER arccss to 
la~a<lwater !:;treams (first thro1111h 
thlrd orderl ;uld a mid-sized river 
!the ClJa la.nik.c Ri\'cr, fifth order) 'lS 

wdl as upland~ nearing 2 . 789 feet 
(850 meter) elevation. A propm;ed 
satclilte s ite ne.:u- Nome Cn~t·k, ap-
proxlrnalcly 15 5 miles (25 kllome-
ters) north of CPCRW. adds sl11dy 
sllcs at elevathmaJ treelim· and al-
pine tundra to 4,996 feel {I ,500 
ffi("'lt.r) elevation. As weU, w · p l.m to 
begin ·1 dialogue with resourcc 
economists to link the con~ept of 
ccolo~Ucaltonlprtnt and human car-
rylng cnpaclly lO C~"osystem re-
search. 

'M1eproposcd work in< ·tudes p ro-
l'ess studies o l tlte lnlcrfacc be· 
tween terreslrtnl and aquallc 
ecosystem~ v gelation dynamics at 
treeline locations a!Tt:cts of dJ-;lur-
baucc duf' to large-scale insect mll-
brt.'aks. devcl()pment ol u long-time 
scale ~itc historywith paleoecologt-

caJ studies. and work on ecosyslt•m 
function in wetlands- l'akm~cologi­

ea.l n.:'.scarch will inltiaif> U1~! <kvf'l-
opmenl of·. n ( xtemkd sltt• history 
which \\111 address lluodplaiu dy-
narllil'S, Lreelim migration. and 
long-tenn fin· dynamic.·• ln Alaska 
E.Xlension of the work tll a regional 
basis ( t 11ga o1 lntcrlur AJaslwl wiU 
trwolve a ma,c.•t• an sect from the 
BNZ I.TER site lo Uu: Arctic I,TER 
site at Toolik Lake. remote sensing. 
ami mcsoscaJe di1t1ntc modeli11~. 

Ttmt .~tn!on~>, res.'!u·clt l<'C'lutk'iurl. and 
Slt.fRJ\f/AFES adi'L'iO"I lltCmb!:rr. \trrlttU!l 
Mr'!r'hrm, u!fill\' r.htouoh prrrt oJilrr. LTER 
ur~u !AFT::S nltalu). 

Summct/Fall199-J 



Resolving conflicts 
Confilds bf:tV.'l"Cl1 rhc state anti federal governnH:"Ills 
sHOe rcsou1 1'l" maua~emenl and lead to <"ost 1\' llti~arlon. 

Research acldressing the ~ •ckml c·onstHuUonal piOp­
erty clansP 1lu slatc"t- publll• trust doclrim, OR equal 
roouag doclr nc ·md the terh·rnl llcl\'lgallunnl ~e.rvllude 
has Jed to the 'kvdr)pnu·nt of po~~lble le!!al them)' anrl 
s1<~nuartls \\ htd1 could consislenlly and pn·ult-tuhly 
resolve confllcts tn natural resoun cs man.t~emenL. 
• I larry Bader 

Environmental impact on fisheries 
'l he North Pacific ccmlnlns sou1e of the world's rlchl'SL 
fisheries 1nd dlmntcch • .mgecan alfe l Lhtairprudt.H'IIv­
iiy. Whllt <.;nme llsh stocks may be ach·cnwly ,1ff("f led, 
others mav benefit l'rom lhc chanl!es. T.hts ::-JLndy i 
dcveloplni u fn11ncwork for bioec~Oilll(" modrllr1g of 
tl1c mtpacts of environmental varhllon nn North Pacific 
walleye pollack and Pun fie· whH mg,. l"he approach n•lk:s 
on Lht c.JcvelopntCIIt of models that relate the dynmnlcs 
or explolll'll pOflUl.aUons Lo the physical environment, 
and relate I he Vflluc oft he hslwty lo U1e nbundanre and 
nux of spt•(•it:s hanresred. 

•Josh Greenberg 

Snow crab international outlook 
l11e Alasl<a snow r::ntb fishery has undergone tmprcc--
edcnlcd grmvtJ1 Jn recent yean;, hl·comlu~ Lhe most 
valuable in the Unitt·d Statt-~. lloweYer, fishenn •n were 
concemed I hat C'Ontlnued J:~ro\\1.h in produc·rion would 
~1turate wmld markets m1d lc._·ad loa collapse in prit'et-;. 
Thls sludy den.:lopt'd lhe lirsl economit model of tiH" 
tntemLtUur al Alaska snow crab marlwt. The results 
fru111 Llw model suggest thnr lllt•st: matl<el::. are healthy 
and should be ablt to ~uppm1 future industrv ~rowth. 
•Josh Greenf>er9 

Changes in the air and water 
Alaska fisht·ri~~ an· poised for arevoh tllonary dLan~e 111 
lhe way Lhcy are mana~ed. F't"ch:ral managt"rs have 
approved a ruanat!cnwnt syHLf'm based on individual 
lransfernbk 41mlas (lTQs) In the Al.iska halibul and 
blac.k cod flhheries. Plans an ht lug developed for Llw 
AJaskH grnnncl and t'Nh llsherle~. ITQ~ arC" tn t'SS\..IIC'L, 
privu L1: 1 1 ope.rty tight., tu a share or harvest, which the 
U\\'ner Is free to LI~L' or sell. Prlval..izlng lh llo:;hcrics will 
lundamt·HtaUy change th<>lr character, with <1 mm.ll h.: 

n1cArmtull Report 

cons(·qucnr.e. .... to parUctpanls. 'l11fs study t~xamlru sUn! 
poi.t!ntlal rnmific ctttons ot rrg marlagc•mt•ut Ll Alaska 
crab fbh ~lcs-who wtll gain and who ·will lon:o;r.. 111 · 
analysb focuses rut po~~iblc cl nto!('(!j to l he· >\lftlika fleets, 
shore based ermununltles, and stale .~cwerument re\'-
cnues. 
•Josh Grr:c•nbt:rg 

Outdoor recreation planning 
The outdoor recreal1on mHnagcmcut 1 rnjeri analvzed 
agency recreatirm plan!'. h, dctl!nl1tnt7 Jr they were 
c;.pecillr: enough to dlrt>r I long range planning. I looked 
lo st·t· if lh•·rc \\Ct e cnouW-1 details so that an) rc~bmi­
Able person auld Imp! m1 nt Ill!" lnll"nt of the plan. 
Prc11mtmuy <HUtly~ls of U1e data su£ge.:st that. In ~t:11-
en:U, there is enough ::.;pecHk lnfonnatlun to creale a 
:standa.rdiZt-'tl outeOlliC, 'Where the plan \\o"H:m'l <HI­
cqu~tcly specifit'. the genPra) prc~cripJions rellecl.J:d 
the personality of Lhe ntar1fJgcr with no il1tent to avoid 
accollnl:.hllllv dunn~ Implementation. I have ckvd-
opccJ prel.Im.l.i;ary questlonnafr<>s lltrtl will be used in 
wildeme.<;s re('rt-..<J lion mat mgemcnt and have sent I ht m 
nul lor rcvtc:w. 
•Alan Jubenville 

Alaska's agricultural ind_us_t_ry~----­
An ovcrYiew of agricultural ,ldlvltles in selected dreas 
of the circumpolar north provides back~otmd lor a 
circmnp<li,Jr tlevt:lopmenl model in tht. post -industrial 
period. Votus is on Ala..•;ka, tlw Sou I heastem Canadian 
Clav Belle:; i11e Yukon Tt'I 1 ltorv. Suuthwestem Can<)(lil 
and Ea.stc:nt Siberia. Agriculiun· In lht·sc areas Is or 
ha!> been pertphern1 to <m lnuu-.Lliall_cd c.::ore. I\ rtph· 
eral, frontier agrlL'Ullure begins in di~COiutt·<'tcd nodes 
fStage 1: Sllhsi':>tem e) whiC'h expand (SI d.)!c 11 cnnmu~r­
ciu1/lor·, I); luleJ"'COimect (Stage TIT: n·~lun.Jl product 
movement I: and On ally hct!.m regional and int ~:l­
Uonal lrOJclc (St.1ge IV: regtonaJ/inlenL.tliuuaJ al[rtcul-

Ur, Jt~sh r~r·rf Annren (;reenbt•111 prL'JX•r•! u JII<"JU<' tJw'ln9 tlu• IWUt 
2..<15 OUHil!J [T'hmn l:ry Dr. C. I utliL• Kll.(!IILU 



lure). Typically, peripheral ;.Jgricullural development ts 
not supported by core ~oven1mcnts. Nonf' oft hese are:Js 
has moved ht voncJ Slnge HI. TI1e Yukon •rerrttorv ls Uw 
least developed. rt'malning In Stage II. • 
•Carol Lewis and Roger Pearson 

Alaska agricultural tours 
Det.alled studie~ of llvt! agrtculLUml re~ions in A141skn 
provide protlles of agriculture's b~innin~ as earlv as 
1903 and as late as 1983. We hav<"curren~yrumllleted 
two regions. bolh nt•:lr nrbun Fairbanks. JJooklds 
lJrovide the motming tout1sl and int~..:n·sted ~st<lcnts 
wtU1 an uppurlrmily lo v1ew these a~rtcull.ural ttreas 
using a detailed milepost. l..oc<LI ~lahlishments are 
lrlgl.llighlP.d and a brief hlsl.ory of the nrea ts prnvidr.tt. 
We are IIOW dor.umenling lhe three rema1.n1ng regions 
located in !n!r:rlor and Southcentrol Alaska. 
•Carol Lewis and Roger Pearson 

Direct markets 
After we examined Lhe characterls.Ucs of fanner~· mar· 
ktb and road!-iide stands we made recommendations to 
participants In direct markc1!-i lor enham:tng thetr rnar-
keUng program. We aJso produced a .. Mee1 You <11 t}u~ 
MarkN .. bnx:hun~ llwl highli~hts the Tanana Valley 
farmers Markel and tl1c Alaska Crown program. Resi 
dents and tourists r.an obtain information on when to 
buy Alaska wowll fnJit!-:i :llld ve,gt•ltlblcs from a special 
public.alion in a placemal fmmat. Thetc Is detail .d 
tabk showlllg wh.•l 10 look lor wht!Il purchasing fn.llts 
and vegetables, how to ~tor<" thc111. nnd tht~ lengU1 nf 
time! they t•an be ::;tored to insure lop flayor and quality. 

•Carol Lewis ancl Ruthann Swanson 

Russian-American exchange 
Acti\ities in Joint research and student cxchangt a;;; 
<~onlinuiug under the llve~year e.'ichanl!e pro~rarn be­
b.veen U1e ~ricultwal 3lld Fon~strv F..xpeliment Sta­
tion (AFESI and U1e Russian Academy of Agrtculluml 
Sdt•fl('t , Sihcriw1 Branch (RAAS/SB). One sludeut. 
from RAAS/Sl.i 311<1 tltt. State UniH·n;lty nf Uu~ Rus~ian 
.1\c<dt'my ol Sciences in 1\Jovosibirak ts JRVSuLng doct.ur-
aH· wnrk i 11 r '~un:e ct·onumic::s Wi 1 hin lhe School of 
AgrlcuJlure amt Lane! Rcsmm.:cs Manage;·mcnL Hls re· 
search considers salmonretum and escapement Jn the 
Yulmn River dmlnag(·. An undt ~rudnatc student lTQm 
the State University nt Ulmsk and a graduate stud~nt 
frum the SlHtt~ Llruvcn:;•ly of U1c Rwssiun Academy of 
Sciences in Novosibirsk studied here during the 1993-
1994 <~endemic year. 
•Carol Lewis 

Rural economic model 
A region::tl economic model of rural Alaska cornntunltks 
fot·usc.."'t on the linki1ge of t.he cash and nnn-cas.h sec-
LOP.i. A critical componenl ufLhc modd I the timespenl 
li pur.-Ju1t of subs:iste:nc~ acliviUes. Thls tnionnatlon 

RoiJ l.ecu-11. f-lM gmrlume r.11ttlellL. show:. ~twknts lww lrJ make W1tl 

mctintwn a compost pile durtng t1 coorposflrK/ clr.t..'is lu• It'd for tile 
I.At'Ory<·~cm &UU1icul C.ru.ri.li>n (Piuxo hy Kf'ith U'lf'Jmcrl. 

will be used tn developing production f unciJons fonnu-
1at ion using household producUon U1eorv. We h:1ve 
formulated quc.51ion~ to ask VIllage re..o;1d •r{ts to obta.in 
the.approprtate information. We kuow !hat the concept 
of IIIIIC lor indigenous people is not necessarily that or 
westem MJitures. w~ are also awan that Village resi · 
<.lcnls are not recelJtive Lo ~being sl udJed 1r 1 hey don ' t 
hove tnp111 aLLd 9f'('t ss tu rese-drch re.suH.s. ConsP-
quentJy. we are developing t'couoJnlc Jllocld~ wtlh vll-
lu~ws ancl N;lllve organizations and wLll pmvtdc· n:sul1s 
ln a fomm l that is ust·ful a11d 11S<Jbl •• In t•onjunctlon 
wilh our dat.ct-gathe~ effons, an t:ducaUuual pnr 
gram fo r high M'hools is being de-.·eloped. The objectJve 
is to incorporate Lmligcnous pt,upJcs• t radltional knowl~ 

c:dgeand management prae-Uces tutowcsten1 economic 
theory. 'The wurk of l"" Nations Development I11stltut• . 
an lndJgeuous p1~uplc.,.· <.1dvncaty group. isprovidingt.he 
backgr01md for lh1s work. 
eJosh Grc•enb :ry. Carol Leuris and Hans C.eier 

Agricultural products' quality 
Research and service are combined w1lh msh uct1or1 fn 
Lhc classfl!<H n prO\' !ding <'In C.'\.p~rfen 1 tallearmng expe­
rienct! for students ln NRM 3l 0; Aglit:ullura I Conc(!p!.s. 
StuchmL'i parlid.pale ln a senso:r:r panel and use r~al­
world reSt:arl'h <latt-:~ICI dcvclop.l murkclfn~stnllegy and 
a logo lor Alaska agricultural products. The results of 
L.he panel stuulcs urc publi:;lu-d, when appropriate. in 
peer reviewed .Joumals bringing; research results to 
appropriate profr:ssional clh.>ntel<.•. Producers are in­
volved with U1e research, present their buslncs..~ pro-
gram and Lhetr products in a class lee lure. and receive 
a uscr-orlt."nlcd c-orttJ~·wl report and copies of llie stu-
dents' marketing sr:rateg1es and Jo~os. To d, t • we huve 
Slm.llt•d honey. carmts. barley pancake mil ·. and saba. 
51 udent logos attd m;u-keling strn legies have been used 
by the producers. 
•Rul,l!Wn Swrmson. Carol Lewis and Josh Greerl.bcrg 
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Jklallru~-hlp bet ween rymograrn an( 1 

llfls«nmo."i" groups 

Spre;Jd of dnnes ofRhlzoclml!a <:.nlnni AG·8 
in Auo;tralllL 

F'Hu I lonat I On or diS~11Vt.-<f or~'IIHt: C'...trboTl In 
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'1111: soli dala layer In ,ucti•: c·c"tlloL:,Ical bltJtlll""s 

Computer· aided t:\'011Ua1um rll lorr~te 
munagemcnl~ lm'tl!le m.uaage:r 

~l:'.nS<JrmliJUtrtenl emnpositiou ot ~ed~~~ "lll 

the Saga\imll.rklo~ R.l\·u Dc::lla. NortJt Slop·. 

Sollt~hnmcteriMk" ai the: 11ppcr F.:r1rmm 
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bolation ol Rhuoctm tu solani 
!TitruuriPp/wru~ cucWttt·ri~l AG 1 lrurn soil In 
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l'o ·,tblc n•·w ma~ltJII\Osls g,ru 111 uf 
RhlzotlliiiLt ~.olc0 a 1 lT/m"'Jtt~phont.s Ctlcumelisl 
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.J•~ncullural soib 
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Relndcu proclw·tion in "Iaska: r,{chUon 
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'93 research funding 
Grants and Special Funds; July I. 1992 - June 30, 1993 

[NAno:orAL SciENCE ForrNUAno.N ~--~-------~ 

f>ut i lm Palen l c11 mauon. M.vrorrtu:~~ll Cotontz.l lhlll Duling Sut'l't"<"'loit un Owdal Till 
){(Ill ! \ an C:l~·f> l.TER. Sn ' [. Stun Jl f'. ur:1':;'1.srs II I Tal~;\ r· L(':i' .. of lutenor t\l ... ~l:n 

Chit 11-Lu Ptn~ P.:ffeci::. of C lnOO..I W;~rmtng on Carimu f'vrhnj.' lu Arr.ll•· Sulb 
~lT.£0 STAttS DEPAR.TIIrrlE:rr cw AoRICULttiR£ -------------~---------. 

.fnmr:S Dfl·w 

Kl'lth \•:m CJl-,.'t" 
Drr11,1hl Carlin,~! 

.Jeul!er Mctkath 
Chi <'n L.u l 'iug 

Vcrla11 Cor.hn111 

.Jnhn Yar11.: 

Caroll..t~\\/18 

SlL-phr!Tr Dofin!Z 
Trir 1:1 \1/uJ 1.: 

C 1\lln Mitchell 

lu ltnnv Gashr.ITII 

li All• n Mll.chell 

l~valu.llJOn of l•!t.tm Sudllan for \\'ct'C1 C~ontrul .11. \l,lsk.t Vr!J,;l'lllblc Produd lon 

Crrnperall\'C 1'\).!,rt~uilu~ l't::.tSun.·t:y 

Wei SOils Ml)nitod.u~ S1 11tllt"s Ln AIIska: (SC..<:;.Ji.mdlJry nl~) 

Hesean·h Suppon Aglernwnl 

C,u hon Hatrnce nf I he A! ask: UOr(';>l Furt!St 

\ lndush•t: fl, glrm. 1 b.u1 omh. Mrrrlt fo r f{urolr\ln:!>ka 

1\grouom1L' Vruue of '1\vu G. ncs C nuh rr11lg l..imHt:d '111\rrlng ln l iar ley 

i 'mc:>t Hrt(Jn:s.tatfnn l wgr.ml-GIS Sil!llrnl 

, (''lllcld~.: Slont ' · F<wlllty Coopcratii'CAI.,tn·etnt'nt 

l~l.J'li:S Knl.i!;ht [1-vdopmr nl nf Hr,tnllrr!UII CT~>ps ami Mnrkelh 

tcphr:n purmw l fst'O of N F1:-m1 Plants tolmpmvt: fo.H-ag· Q11ullty [I( l)dt.a BI'>Uil Ran11, 

U:.c Qf,\luska-l;rown C.mula 111 D:lll} CaUir llh::l:> 

rat rkla llolloiVHV £\'al uaUCJI I OJ Wlltllluwer S<:t'I I Mt.l(l'S fnr lntertr•r Alu.•ik.;l 

~~EUUCOAL~,JNc. ------------~------------------~--------~ 

1 ul Ht lm 

Dol I lf'lm RcW~f"L<lliLrD Sl m llc 

I NATIONAL PARK S£RVICJt 

Uotl kim 

J 
Jay f>,kJ<cndJ1d~ 

.J.w M1 Kt:J1drlr.k J\rt:toptula R,.,.·r~~ .:~dJrr tl 

[FREOC.GLOECKNER_F __ o_t~--A~T-JO_N_. __ lN_c_. ______________________ ~----------------------------------------
Mcrt~m 1<-:trlssou ( unrrolllng FIOW!"r r"ormallllrt ill PrtmllltJ !:Idqrnis hv EnVJnllllllo.'tU.nl f.ilL'lOr<i 
f§n'f5u .Al.AsKA, I -----~----------------------... 

Dot Helm ( autl.nl llllinr r uf Hnuhl: BtOW'ie and ~~i<l"" Rr'\'t'~•·t ttJou Sturllt':. 
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Jum~ LcvtJoOOt l CJwn.a Rl\·r r l..ake,. I'Iuod Conlrol Pro{('(:! 

lu. S. Fls11 ~ Wu.oun: StrRVIC& . = =: : : 
Ch.l..:~t-Lu Ping 

Lyle Renl"r.ker Sr-asnu~l C'll.tJl!!t' In Bmty l:Dni.llUon. CkrupaUonnl Uft>_<;i.}l~ of Rt:intl«r trn I la,gerrwlsler l'll<rnt.l 

~~ A\~nON ~..;;tJ51'1tA ION - -

Cuml Lewis Av1a1111n Cnre,.r Edur ahcmAl!aclem\' l< 92 

= .: 
Stephen I >ollng CtmummUun ui n Pmgr<llll In Plnnt 1-ktomln~ nnd Grnt•tks 

(y. ~· EPMR"?~~ ~T~IO~ :~c! : : : : : : : = == Jalllcs WalworU1 

'l'nda Wurtz 

EvruuuUon ol.o\ttc.matlvt:- N u tlifCTlL Sourrl's a::i a PolluUon Prevcmwn Slralep,y 
Dllmt"'\Ur. Geese to Control \IJ«d~> lor AgrtcuUtu·tJ .Jnd 1-·orc::~U")' AppUct1Uuns In 1\i\ 

[~E~Al(~M! Of ~~IR~~~ ~~SE~A!t~N = = : : : : 
D111 I !t-Im AllRndoul'd Plnc.ct· M1nrd l:Jml HedamaU011 

= 
: : =: 

:: ) 

J 
: . ) 

: 

[~~ OY Au..5KA Fo~TJOS -~:~~:: ~· _: __ : -=-:-=-=-=-~--=-=-=--] 
P.tlr!Clll Hollow·uy Gl'Orl!;t.':';On Btltan1D11 !~ru 1!1:. 

[Fairbanks Private I.u~ustry C~uncil : : : : : = : : : = : : J 
p., trtr•in l!oRowa}' .Joh Tr-diolng P:u tm:rslltp AI'! 

I Bedding Plants Foundation. Inc. ~ :: : :: : : .: 
Supplemrtllallrn.u;llanc•· [Juring i'rtrnuln Seedltn~ IJt'vi"lopment 

Formula Funds; July 1, 1992- June 30, 1993 
[Bai cb Gen~ral~ USD~ : : _ _ ~ 
llortnirl Cmilng 
Leroy Utuce 

Rullt,mn Swnnson 

l\1tch.u.:l P...mdem 
Patrkil:t llnUoway 

Mertam K.;rl!>SOn 

.Jay McKn1dnc-k 

Ch.Jm-lu Pl~ 
, Jnmt.o.s WnlwOJih 

Stc-phf'tt s,mrmw 

Cilml l...c\\1" 

Potatu Vm"lety Cotll}larbtms and f.\·aluatlt .m. ul Rhv.octonln Dl5ease Qn P~taio 

:1.1arull!t!tnt>nl "' Alo~skn Bed Cnur~ to ~umv.c ForaRe lJ,qc 

Quality As-o;c~smt!nt ni Al.ru;han f·kmtleer 

Ma.umJ.Ging l"om)l.e QualJty at "'"' U1em Lallllu:l£:5 
Pwpagnunn and Cllht~rauon of Alaska Nauvr:: PliUlls 

f.ffl'cb of lrraui:lJlL'<' .1r1d fl'rnpemllnc oi Gmwi11 und Devclupmt'nt of G~llhnut~e Ptorluc:t•ll PI.JOl!i 

Ve!o(rtatlng M .. 'lll-nlJirk C.rnvd Slru<'lll.r'ffl wlrhl.tl An' tit: Wdtand Pl .. nl Conmumtlte:!l 

CL.t'1:!>illcall.un and lr ti"J.l)n::UIIf.,n ul Pcrmnl.t"~l So1ls In Ala.~o;k 

lmpwving Soli f't -rutv for Pnwtr:ws 10d l~ll\11 r: lu Alnsk<l 

l\ttro~;~II Fixation. Hrrb;~~ Ylt-ld and f"l:'r lstr m·e nt l:'cJennl'll Legum~ in lnterlor Al.Eisk-n 

Ala'lka's 1\grtcnltur<~ll.ndush'V. A Mlnosysrem of lht: Ctrrumpular ~·trUl 

i,i. Allen Mlldtdl l'uhnr.r Adml!li!>l.r,\i.tron 

[Hatch ~eglonal; USDA = == = = = "n·dric lluc,by 
1\l,tr Jubcnvilk 
StPphf'n Di·,fmg 

JIDJII"S Dre\\' 

Char<ick~th~ ruul Ft'l:d Valut:- of flir.rl~y nud We:stcm Protein Supplements tor Swint': 

Benrllt.s ;Hlfl Cost!; 111 Naturul l~sHurt:r• l'lann.lng 
Pla.11l G~nefil' Heso Jrrt Cun~nmtlou :mrl Ullllr.allt•H 

Rc~Jonal l<cl'ean:h t'lrumlng and < .utJrtltn:ulou. Wcsiem Region 

., 

IMculj)re-Stennis; USDA ----=---=-~~---: __ .-...~ 
Jnhrt [). r;nx, Jr. 

Ke:1tll Van Clr.vc: 
Joh.u V:.ulte 

Edmnnd [>;u.·k<'C' 

• 

RlrnuL"ltmf:llhc Etft"CI!! ni FoJT:.t Hllrvt•:;t on Soil Fr~ng ami 'Ihuw1.ng 

Fones! Flnru O~nl' 'v!a!\('r C111::om1Bir1. a.-, iJ Ct>ntrul of Pbmt Elt-n\t':nl Sul)ply lnlnkrlm fi.K fuJcsl~ 

Prc.dll·IJun rJI Land~cape l.c\·<'1 !:.llt~LS ,;t Glol-l.1.1 Ch;mgc Uf1 lh•· AJill>k.<.~n Boa·lll Forest 

[.loetcr mJuoUnn uf thr: Growth nud Yielt.l Poteruwlt•f Ntml1r-m Forest Sped~ In AJ<t,.kil 
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Financial Statement 
Expenditures- July 1992 through June 1993 

The following is a statement of ex'Pendltures of federaltmd state funds for U1e !lsc.nl year 
b(•ginning July 1. 1992 and ending June 30. 1993 (FY 93). 

FEDERAL (% of tot.all 

I latch General Formula Funds 
Hatch Regional Fonnula Fund-. 
USDA-Agrlcultural Research Service 
Mdntirc-Sh"nnis Formula Funds 
Other Grants mid Contract 

$878.045 
135.274 
132.997 
356,464 

1,264.413 

12.6 
2.0 
1.9 
5.1 

t8.2 

STATE FuNDs 

ToTAI, 

TheAnrwa/ Report 

4.193.790 60.2 

$6.960,983 100.0% 

Gardenlug ID the Panther Patch 
Elsa WeaJJbld. ~lt. wrrl RodtellE Hcmscom, r~qhl. prepar·~ 
rile sod jor planting: while Jan Hanscom w1d Srer ·n 
RcJ.IIrpkc pose hrJ their !JW'den sign. Jon IlmiS<vrn. tlF'F.S 
rr~YJTdt r~hnic fan. ()olrmreers Iter rime w uXJrk tJ ith tlte 
kld..o; (L<; a 4· H r lub lc.:(uier. 

·r wunt these k,,(Js to 11emorc in IOLIL.'/u!mlulleEorliL and 
lltrough Lliar. with flieirellfllrorrmettt. 1 wm•t tltcm 10 learn 
tiW!J can beautify Otr'ir enPlmnment. M llansc:oru said. Slle 
ls cd~o iiwohit.>d wiUr Ufe LniJ, which teacht:~ children at 
Denalt Elenwnrwy .scit~tm tllrough!itJ.J'dening skUls in wL 
1111 :yrclted curriculum (Photns by Dcm.na Gindld. 



Professional staff profile 
H.utR.v R. BADER. Assistant Professor of Natural R~­

soun:es Law; Wash.lntJ,ton State University '84. B.A.; 
Harvard Law School '88. J .D. 

LERoY BE..'( S aucE, A."'SSciate Professor uf Au1mal SC'H'nt'e; 
New Mexico State Un.!vers1ty 74-. B.S .. '78 M.S., '79, 
Ph.D. 

LA.RR.v ~. Farm Superintendent; Univcn:.ity of Idaho 
'66, B.S. 

lbiDv CANoum. Laboralory Supervtsor. Colorado State 
Unlver'>lly 67. B.S.: Unlvc·rslty of Alaska '74. M.S.: 
'87 . Ph.D. 

DoNALD E. C AIUDlG, Professor of Hortlcullure: St. Cloud 
Stale LfliV<'rsity, Minnesota '67. B.A.: UnJ\·erstty uf 
MJssourl-Columb1a '69, M.S .• 75. Pl1.D. 

VltiW\J'<i L . CoCHRAN. SoU Sclen&t/Research Leader Sub 
arctic Agrtcult~u Rl:search Unit, USDA~ Affiliate 
Associ aLe Professor of Agronnmy: Call fomJa St<.1tc:. 
Polytechnic College '66, B.S.; \Vashington State Unl> 
verslty '71. M.S. 

J EFYERY S . CoNN Research Agronomist USDA: Affiliate 
Assist..c.u"'t Professor of Weed Science: Un iwrsity of 
Arlmna '73. tl.S .. '76, M.S.; NorH1 Carultru.• State 
Untverslty 80, Ph.D. 

Sl'EPII!:~ M. Doi'IMG. Assot·ia te Proiesso1- of Agro11omy; 
Kansas State Un1verslty '78. B.S.; Univc:-rsHy of N 
bra::ika '80. M.S .. '83. Ph. D. 

JAAU;S V. DREw flean. School of Agrtculturnl and Land 
Resources Management. and Dln·ctor, A~culluml 
<mcl Forestry Expcrimeflt Statlon: Rutgt:rs Unlver 
sity '52. B.S .• '57. Ph D. 

J olll'f D. Fox. JR •• A:~sochlle Professor of Lanrl Rc-
soun,es: Trinity College '68 B.S.; Univer!:li tyof\Va.sb­
i.nglou '70. M.S., '7t:i. PhD 

ArfmoNT F. GA.a"Bt\RJlo, E:<...iension Forest ry Specialist aJ 1d 
Associate Proleossor ofExtcn.'·dou, Alaska Coopcrn· 
Live Extension; Colorado SI.Htc Uni\'ersity '62, B.S.; 
Unt\·erslty nf Alaska '79, M.S. 

Domu. GINDl.E, P11blications Supcn1sur, Unlversttv of 
Alaska Fairbanks '89, B.A. 

JOSHUA A. GREEN~JURG, Assl~tant Professor of Resouree 
Economlr's: Uruverslly of Connecticut '82, B.S.: Uni­
vcr~ity of Alaska Fairbanks '84. M.S.: Washin~tol1 
Stc•Jt• U ntverslt.y '90, Ph D. 

CHARLES W. BAATr.u... ... E.xecuUve Officer. Rulgers Unlver~ 
sity '6-l. B.A.. Unln·rslly of AJaska '67. B.S. 

DoROl'HY J. Hln.M. Re~e<.1ITh A...-..soctatc Professor ot Veg­
~lation Ec-ology; Un1versltv of DelaW<U'C '69. D.S.; 
Untvt'r;stly of Mkhigan '70 'A.S.; Colorado State! 
Un1versHy '77 M.S., '81, Ph U. 

PAnuCIA S. HoLLOWAY. Associ.·ue Professor uf Hmiicul-
lurc; Millersville Unlver,lly ofP~nnsyl\ anla '73. B.A.: 
Washln~ton Stale Unlver lly '76, M.S .; University of 
Minnesota '82, Ph.D. 

Yol'fG HuA.~G. Resean·h Associate: Univ<·rsity of Wiscon­
sin, Madison. Ph.D. 

Flt£Druc M.. H uSBY, Professor of Animal Selence: Wash-
lngton State Univcroily '66, B.S .• 69, M.S., '74. Ph.D. 

ALAN J UB&NVILC.£, Professor of Resources Management; 
Notih CatoHna Stale College oJ Agriculture and 
Engineering '62. P.S.; We!>l ViJ:~ia Univers!ty '64, 
M.S.; University ol Mont.wu '70, Ph.D. 

G t.ESN P . J UDAY, i\$oclatt P:ro[e!;sor of Forest Ec~ology. 
Purdue University '72. B.S.: Oregon SW.lc University 
'76, Ph.D. 

MENIAM G. K.uussorc. A.<>SOCL<'llt: Professor ol I lortic..'Ullure: 
Tht! Swedish University of Agricultural Sc tenres '79, 
B.S. Michigan State Un.lvers11y '84, M.S .• '87 Ph.D. 

CJIARLES W. KNIGHT. Assorlatc Prol'e!isor of Agronomy: 
Kansns Stat,. Unh·ersity '70. B.S., 71. M .S.; Univer-
sity of Alaska Falrbauks '88, Ph.D 

J. STEPRE."l LAv, Comm1 rnJcaLJon.s.and tntormatJon Tcch-
noloror Mam~~er. Trlntl}' Unwersily, •r;g, B.A.: Ohm 
Siate University, 'AB, M.A. 

C AROL E. Lcwm, Professor of Rt·soun·cs Management: 
\Jnlverstty ofFiorlda '62. B.S.; '64, M.S.: Georgetown 
UnJvcrslty'70. Ph .D.; UniversJfyofAlaskaFalrb~Ulks 
' 76, M.B.A. 

J AMES LEvisoN, F1scal OfGc ·r: University ,Jf Amska Fair-
banks '79, B.S. 
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J.:mn:R H . McBEAm, Professor of Plant Pa thology: Na-
uonal Taiwa n University . '65. B.S.; University of 
California. Davis '70. M.S.: Ru tgers L nlver sily '74. 
Ph.D. 

J.n D. M.c&muucJt, Professor of Agronomy; Univer <>ilv 
ofldaho '63. B.S .. '66 . M.S.: Kansas S tale Unlversl~ 
71. Ph.D. 

G.uv J. MrcBA.EJ..SoN Research Associate: Cniversity of 
Arizona '74 U.S.: Iuwa State University 81 M.S. 

G. Au.EN MrrcHl!LL, Assot'iatc Dean-SALJ{M, 1\ssociate 
U1rector-AF£S , and A.."l.Sociate Profr.ssor of Af,l'ronamy: 
Lrnvcrs lty ol Ca lifornia. Riverside '71 . B.S., 7 3 
MS .. '77, Ph.D. 

EDMOND c. PA.CKEE. Associa te Professor or Forest Man-
agement· Un iYers ity or \o1.ontanct '62. B.S.; Yale 
Lniversity '63. M.F · Universit) of Minn esoTa '76, 
Ph.D. 

MICHAEL T . PA!'i"CIERA. Ass is t.an l Profes sor or Agron omy; 
Univers ity of Gu elph '77 , B.S .. '79. M.S .: Pennsylvcl 
nia Sta le University '82. Ph.D. 

BAkaARAJ. Pu!:R.soN. S tuclent AfJatrs Coordina tor; Mon -
tana Sta le Unlwrslty '77, H.S .. '85, ~.S. 

CHII:!-~-Lu P:mo Professor of Agronomy Soil Scienlisl~ 
Chung-Hstn Un1vcrstty. Tal\\lan '65. B S .: Washin~­
ton Stat.e University '73, M$ .. '76. Ph.D. 

CAROLYN L. PEmnNGTON- C HAPJN, Acling S tuclenL Affairs 
Ctlo rdinator· Un.lversiry of Alask<1 Fairbanks '91. 
U.S .: Mkhu~an S la te Un iven;tty '92, M.S. 

LYLE A. RENEcK.ltR. Asso<'lale Professor of Animal Sci-
ence; Wilfred .Lm ui er Universitv '74·, B.S.; Laurentian 
Un ivers ity 7 5 . l lonoun .. Sc.; Laurentian Un ivci-sity 
83, M.S. : Univ~rsity of Albt·rtn '87 , Ph D. 

P'nER C. ScoRuP. l{esearc:h As::;ociate: Colorado S late 
Univers ity '66 , B.S. 

EU!:L'iA B. S PJ\JlR.OW, S oil Sc!enti~t. USDA A1Jillate Asso 
d a te Profeso.,or of S oil Microbiology· Un iversity of the 
Philippines '62 B.S .· Conwll Univer-;lty 66. M S.; 
Colorado S tat(• Univers ity 73, Ph .D. 

STJ!.PHEN D. SPARRow, J R. Prd •;sor of A~ronomy: North 
Carolina St.j t <.. University '69, B.S.· Colomc.lo Stale 
Univer-sily '73. M.S.; l.,;nivcrslty of M in nesota '81, 
Ph.D. 

RnnlA.wt B . SwMI&ON, A~~ociatc: Professor of Food Sc·i ­
ence; University of 1\on h Carolina-Greensboro '77 
B.S .H.E.; University of Tenness.ee "81. \1.S .• '86, 
Ph.D. 

SuSANTooo. Visiting Assistant Professor of Regional and 
Lnnd Use Plannin g: Bryn Mawr '75 . U.A: University 
of Michigan '79. M.R.P.; Univcrsily ot Michigan '82. 
Ph .D . (ABD). 

GwE~no-LYN TuR:OEa, Research Assocta lc; Humbold1 State 
College '70. B.A.: Universtty of California 7 5 . 'v1 .S. 

The A nn tal Report 

llarry Hader was amc.U"tlr.-d thP tem·lu.tg awtTI'd o.J rllt•rlliJ!J th•~ 
Ncztlonnt Associar1nn <I) ('ulli. fJC., rmrl I ·uch.a.•. oJ Agrtcul.w.re nn.rl 
rile Scl!oot !?J"Aynculturr' <mrl Land Rc!~ourrr~ Managt'fT'('nl 
stud, 1US (PJ oto lm < l•ru·fes KniyfuJ. 

Ktr;rm VAN Cu:VJ.:, Protessor oflo nrest ry (Soils)· University 
of Washington 58, U.S. Um\'l'r~lly of California. 
Berkeley '60. M.~ 67, Ph D. 

DAVID L . VERBYLA. Assistunl Professor of Geograp hic 
lnformaUou Systems; RuL~ers 1 '' lverslly 79. B.S .; 
Mich igan State Ur1iversity '82. M.S.; utah S tale 
Un iv,;rs ity 88. Ph.D. 

JAM.ESL. WALwoRTH, fu.!"iO('Iate l·)rolcs~nr nfSoil Fertility I 
Horticult ure: Um\ erslty r,l Wbcoustn 76. B.S .. '80, 
M.S.: Unh'er~lty of Geoq~fa 85 Ph lJ 

JoHN A. Yt.JUE, Assorlale Professor afSilvkullure, \Vest 
Virginia Universll} 7 J. B.S Uni\'ensilv of:\1aine 74, 
M.S.; t •ntvers1ty ol Bt'lUsh Culum hla '78. Ph.D. 

Emeriti 
ARllJDR L. BRUNDAGE. !Jrofessor or Animal ~ience 

RoBHRT A . D IETERicH, Professor of Veterin<ITy 
Scienc.:e 

DoN B. DINKEL, Professor ol' Plant PhysiolOR)' 

A1.AN C. EPPS Profes. ... or uf t\atural Resounxs 
LESLJ& J. Ku!.BESADU Profes:;or of A(...'l'onomy 
CRAJU.!:S .E. LoosnoN. Prot(•ssor of Pkml Pathology 
WD..UAM W. Mrrcm;u. Professor of N!ronorny 

Bol\TTA J. Nltll.Art'D. Profe<.tsor of Lantl Kesoun;es and 
Botany 

SrcJ.ltJND H. R.EsTAD. Assistanl Dirf'ctor. Alaska AfES 

R osco.E L. TAYLOR. Professor of AAronomy 
W AYNE c. THOMAS, Pnlfessor or Ef'onomil' 
RoonT B. WEEDEJ'I, Professe>r of Resoun·t·s 

Management 
FRANK J. Woooma, Prof ·ssor of Al-!,ronomy 
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