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Acting Director's Letter 

Dr. Allen Mitchell (AJ•Et3 photo) 

s tbi,; j , ... Ut~ vl'.\gmbon•rdiR goP:> to 

Jt ess, t be I 9~ 1 A Iaska k~islat i vo 
,.~ssion i,.; cirav.ing tu a clu:->u. W ith 

tht f~ ll.i n~ or th t• final gnve.&, the citi L:l'l~ uf -\.a -.ka 

w••rc also w1tn~ t iJ \\hat ~ume feel i ~, t ..':le he~in ­

ning- ol' wha1 t)Ur stat l' lf'Mler s hope wili be ;t m ore 

:- U;-;I a inuhle fi~c.1l poli<·~ for tlw fu ture . Jo'(;w lwh.l 

any illusion.,; Lll .tt the Lrnru.itiun will he pleaSH1 t, 

lmt most a gree that iL is n~t~t>::' <-ny . Rim.ilnrly. our 
n.ttivn al C'ongn>sl-, s t J'Uggles with dew!! pin~ fi .sc:a l 
pulil'i"'s that wi11 purstu• a baiomr~d lmdg€t: lmd 

will hopdully. :JVoid unma1wgrahle tlt.l•t.;; f; lling 
on fLtture l!e Uf>ratiOlL"'- I [owev -r economic indica 

lm·..; t.ellus lb!tl. , wlul t! w·e have probluns 1h ,1t 
·nnnoL he iguurccL t-!·onomit· J.{ro•.vll, cont inm•ti and 

l he sky is proba hlv not ful li11g. 

Agricul t m tJl alld for~,t ry re~l'arrh und ed.tl!'a· 
t ion depends on, a n o obvious)) i~; irop;wted Ly. 
bnth state and ft·deral fn 1td.iu!:! rdtllorntmJts and 
n d u cti(lns . TlH~ A~ricultt1ral anll Fur e,.;t rv E:-.'lJeri ­

mPnt St ntion h a -.. :-;tUINI'd Junrtmg loss oml t h.c 
l h minat1011 ( f ;;o-ue important !and l'f'"SOUret•s 
p1•ograms ineludin~ the dairy, nd bet~i }Jtognms, 
tood seience , t u r f and fnra~t! grpss brroN.lmg, 
sdeoction ag-rwn ltura l engineenllg , and uth er:.. We 

::<LII h avt> very s t mng prClgra nu: in horl.icultun· 

a~ronorny and soils, l"<~< lamat ion .wd rt'\ ege t .1tion, 

fores t scienct-. nnlulii l science (lULdour rPct·lat.io n, 

natural t esourrt>f:i po tcy, a Pd nn.lural resour«'e. 

mn ' ugem<."nL In promoting our JWogram:o, a!'. '.'. !?II 

as providmg aceountabil i t ~ to ]t ~i,l.t tllT::-l and t he 

.~robnrralis V tl. 2H. "So. I 

Gowrn01, we hav<: atll'mptetl tAl emphasizP the 

range ot tesenrch intounatiun w~:: prmhr:e und iL:,; 

im pm·ra nce to A' aska rl~ n naturlli 1 L't'(Jllll't l->t~Ht:. 

Most of our c:u •tonwr ... an• t'am.J ~;u· w 11 h t ile 
lmdit iunal ,lgr iculturttl resf'.arch the Stat ;on hns 
car ried out sine(• early in 1 hi ... C(.'lltliJ''-'· but ~unw 
ma y not be tamilim· with the Cli\l'l'tie mng~ ut 
''otheJ ·· re~eHrth "' '~ 1lr1. n1e "oth ·r" r~:-;t'arl·h, 
h ighlightecl n thi.., lfl"ll~-' nf'kmhm·eoli8, is, hy 
dJ1mt ion . a.gricu t urn.l rl'search JloweHU it. 11> as 

De~.m Vivlor Lechtenbet·~ of l'urrl 1e Ur1ven•i•) 
say~ . ·'.\~t·iculrun~ with n capita! A Feder.11 
.fu ndm!! tv lan d trranl · nliv~r-:ity experiment. 
sL:1tiou.s ncross the count r) supports iniLiflliven 
that include: agr icultural n mpetitivene,s, il --.,.tl.\ 
:md SC.'i:ure foo(l ru.1J. fihet (in ludjng forc..-;1 prod-

tel s) svst{! m s, e>;ta!Jhs.t>tu~ h·U'mony bel W(.'~ll 

naturnl n~sOlLrce::, usc a"lJ. ,•nvi.t't•J me11 ,,} con 

cerns, smd societ~ -rPat.l.~ gl'ROUHlt•.:; Tln , rnt>uns 
t hat t·esearr'll antl cdu~Hhn.1 pl"ugrnw~ in ::.uch 
<hv,~rsl' an'<1S .ts not.JVL v<•getati<Jn for rt d~tnution 

to J'C8tor ing o}Jl'Ut:e bePtio• imp•tc l ~u l'ni'P.bb tn 

tt!'ling- .:.teovraph ical i..ufor.n1a1 inn "~ dt ms and 
g(•ograph 1cal !J(lbl wn b--yt-tems In iuvcnt,,ry 

Alask.i '.s l,tnd t't•sout'l'e~ nnd many mhe1 s < ume 
un dor l h( purvit·W or t hl' A~rrit·ultu.ral Ll i\J. For.­

t'~tr~ Bxpt•r.inumt St;-~t ion and th~ Sr·hrn1l uf 

Agrit ulture and Land Rt•.,. ,JuJ·c f':> M.magetncnl. 

Agricult m·~\li-c::it•ru-ch, wlunht L' it's !-lpell~d '<Vith 

<t capttul A or the lo\\ t!r cnsto \'{'rFoiun, trnwht>:-. t he 
liVl's (Jf ul l \la sknns e vr;rv !.lay. A -.tgnificaut 
porti.oo of ow l'l'!oot'l'll'~h ll l'rnvflt bClt-'nce and 

nntw al rr·soun·cs ntanu~untmt be1wfit~ ull 
Amu·i.~·an:o. Lhu t ha\ e acee. s to ruH11 1 e ttU I na­

+ional foreqt s and parks .. nd othe1' lerlerul londe~. 

ln thb re~an]:<; \\e l'OUW1lll' to wor- clu,.~Jy ~·viLh 

tedr·r·ll partners iu the ~utionul P A.. ks fkrvic . 

the .:-.iatuL·ul HesoUJce~ Con::;ervatJO'l ~l·rvic::~. 

F >rest S ervit•e. anci ntbl'r l'ecler•:tl tl~cnciP~ thu l 

ha vc lu u d reboun·c ma nnge.men t responsibil it i1•:o:; 
in Ala;;ka. 

\\e enwura~t! all our • heb 1lc1e, ~ ll.l rt-'Hd I hi~ 
issuP aml (IUr Fall1997 1""11"-' which will highlight 
e n.ch o~f om t.•urrent pl'OJec'~ - T hen please tnlre a 

r~w minutt>E; to dJ·op u .s fJ line antl let li." lmu .... if 
we are on track or n~etl t(l ..:hang!:! c.lirr etiOtH ln 

addre ss uther prohlt>mR ytm may :;etl tht ,;iate 
fnl'illl.. Wh1lt~ we can not du t•vet)'lhi ng, we rh1 uet•cl 

input to assi~t. us in s t-tting m1r prhmtieo. fnr the 
~1"' Centun 
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About fire cover 

Since 1986 the sprue; bl'etle (DPndrocionus 
ruf"ipennis). the most desb ud ive fore::.t in~eet 

in Alaska, ltas infes ted ne~tr ly 'i.OOO,OUO acres 
of Alaska forest. ~L"C page 18 for thL· l'ompletc 
article. 

The cover photo depicts a sevedy mfe. tt>d 
arcu from the Chugad1 National ForcsL. lloth 
the cover pboto ·md the het'tle photo Lo lhc 
left are by Skeei.e1 \Vr•rnct. 
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Forest Science 
Department 

Forestry sU\IL (hack row) 01· . • John Fnx, .Jr., !b sociate l'ro{c>,,<.:Qr of' Land n e .'Wili"('I'S and h 'I d ,,, llu• J lqJ(II"/m~ll/ ,,, 
Fnns t Sciences: DL G lcnn J uduy, Associate l'rofcs.,or· of Forest r:colof!.''.' Dr. Dave V crlldn. p, u[ts ·on 11[ Ur. oJ:[ruJ1fzical 
l u{cmnal ion Syslt 11/S; Dr. Ed PadH e, Assuciu le l'm(es.-;nr o{ Forest llluflagemcnt: Mr. Tom Mulune, Furf',..lrv Ro'lil'll~t.:h 
.hsislan.t; (front. r<m ) Dr . • John Ynriu, Ass<Jciatf' Pro{es81JI' of ::\ill tculrure: Dr . ,John AJdt• 1 • • 4({iluJif! AsscX'l'lt•• Prt~Jt·.~sor 
of Forestry; Dr. Dave Valenti ne, Assi.'llanr Pmlessor o{ Fl/re . .;/ Sent~:~ 

--....- .u'"' Sehoul of AgncnlLure and Land ReRuurces \fnnagenu..:nt';; forestn 
opt iDn degree program recently earned accredita tion l.'rom the Sorwt ·of 
American Fores ters (S1\F) . l'he Departm ent of Foreflt Sciences administers the 

forest ry program . 1,his degne focus!.-'s on the m ult.i-resourc:e managcmento{ for ~sts ancl 
associa Led l~eosysteru.::; preparmg students for forest ry related employment .. Curriculum 
,.,pPciali zPs tn fOTes1 m vPntory, protect ion, utilization nnd regr ncrntion nPt·cssalJ' tor r::~tional 
fores t m an ngen1ent. The forcst1·y option kads to the first p rofess10nu.l degree in fnt·cstry, the 
Bachelor of hcience in Natural Re~oun:es Man agem t! ntl Fotestr y. SAl•' is apprm ( d bv th 
wmmission on Reeognition of Postset:ondary 1 cu cdit.ation . and it's ~ucce~suJ org,lniz.ation, aB 
LhP Rpeeializcd accrecli ting a gency of forestry in Lhe United State~. 

'rhc SALHM program joins 4 7 otlwr acc~"edited (om·-ycar programs in the 
P.S. which lead to profe .;;~ ional dcgrl"I'S in foresLry. It is the onl:r f, mr \'t~a ·tore~t1·y pro~Htm in 
Aluska that is nc<~t edited b) S.tU'. 

··Th is is a grei.lt tribute t o the qunlitv of ed ucation avA ila ble a t UAF mH.i to ollr ha1·rl working 
and ded icated faculty, s taff, a nd st11den t.s,'' said Dr. John D. Fox, Jr .. head of I b~.: Depart.menl 
of' Forest Scient Ls. ·'Our goal is to continue ser vltlg Alaskans lw producing cnmpPtcnt and 
well-rounded, prote::;sional resouree manager~ . Being accredi ted h) S.\F tdlo pro pecthe 
~tudt'nt.:> and employers that our program mel th'~ society\, rigorou:;; nationu.l standanls ami 
provide~ an externa l. independent, and objective assP.ssrnent of our ncclticmit· progt·am nn rl 

regular basis ." 



Resource managers gather info 
b)' Dr. Dave \ferbyla 
Professor of Geographic Information Systems 

N atu ral resource m_anagers in 
Alasku have a umque prob 
lem. They are a:-;ked to man-

ao·e an~ag that are r emote and lw ge hy "out­
side" standards. Unfortunately, in Alaska 
many pub lished map sources are 30 to 50 
years old and unlikely Lobe updated. Fortu­
nately, t echnologies such as Global P osition­
ing System::; (CPS), Gt>ographic Information 
Sy.,tems (GIS) and Ima ge Processing are 
providing new tools for landscape-leve l 
management and planning. These technolo­
gies are making it possible to gather informa­
tion in a t imely mann~r and allow resource 
ma nagers to m ake infor med decisions. 

SALRM has a modern GIS Teaching Lab 
t.hat provides sLudents wit h ha nds-on experi­
ence with th ese new technologies. In addition, 
many NRM s tudents are already applying 
what. they hav(~ learned throHgh internships 
with the D ivision of Forestry Department of 
Natural Uesources. 

SALRM offers four NRM cou rses in this 
area: NRM 3::18 Introdw..:ti on to GIS, NRM >l41 
GIS Ana lysis, NRM 43R GTS Programming, 
and NRM 641 Remote Sensing Applications 
in Na t ur al Resources Manageme nt. ~orn e 
courses are taught at n ight to accommodate 
working professional~. RALR.Nl nlso offers_ 
workshops in GIS, CPS, and Image Processmg 
every January. 

What is GIS (Geographical 
Information Systems)? 

A GIS is u computc1· t>vs l t:m t hat slul'es, 
analyzes . !'tnd displays informa tion us luycL·s 
or themes. 'l'henw~ c-an lw t Ppr t•sented by 
points (research plots, welJ~. lifhtnin~ 
strikes, campsites, Pte.), lints (streaml:l , log­
F,ring roads, m ushing trails, pipelines. etc.), 
polygons (Limber starul:;, wddfi tes, <'rop a reas, 
ov~ nership parcel.,.,, de.), or grids (l:!levation 
dnto, oil spill da La, radiul imt clota, r~t.c . ) . 

Ea ch th eme is linked to u s preulli:;heL't 
database Lhat contains non-locatlonal infor­
m tion a bout the thtJme. The spn mdshect 
information ran rontain numer ic ' U LL~~ , 
da t< ·, text, m· an) ot h f't rype of infrmna t ion 
the user h ns about tl1L theme. 'l'ypH·all ~ the 
spreadsh eet mfom•R t ion it< r>nterL d by key­
hoard or imported from exi ting chttnhase~ 
when the theme is tlevclupod. A tlu:me ean 
contain thcru~ands ofpoin t.;; lines. polygons , 
or grid cells a nd the a~soc>wted ai tribute tahle 
may have hun dreds of column::> of in forma­
tion. 

The GlS ullows resource ma na ger.:;; to ask 
spatial questions sueh a s: Wh~re ,up All the 
sawtimber t<pruce s tands on ~lope~ of !t'f::S 

than 15 % "ithin n mil, uf a l'oarJ or r iver lhat 
are over 40 acres in a J'l:a ? II') th~rP n 

Allrihutes are delined in a ~preadslwet and labeled on the map using an lTJ Till Ill fu•1·. 

Pomt Attributes 

well theme (points) 

ll) Det !11 GPM Dat<' 
Drilled 

250 :no dl6/8~-l 
2 :-J ~i O 290 P,/~/fl9 

a 110 :300 t;/28/nH 

1. 

Line Att ributes 

road t heme (lines) 

W L 'ngth Surfa<:e 

1 
2 
a 

L2:-J9 
!JHf-i 
-.I'd~ 

Paved 
Gravel 
s ll 

Au robnrealis 

Polygon Att r ibutes 

fores t thf'me (ptJlygons) 

II} A.(' I Typ(' Si:w 

50·• t-=pnll•• :-;nw 
2 51.2. Spn1~1 · J'ol11 
:~ ')\1:l Asrw1 Poll-

4 
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Attr ,.lwlt's fi·om a sprP.a dsheet cun iH' used lo 
r:realt a >1rid lihe tlw one helow dep icliflg the 
spreu'l uf ar1 oil ~>pill nr:t!r a. pt•riocl of time. 

hi :O:pJll nrid 

1 I .J ·I 

·I 4 4 -1 ·I 

4 I 4 ·I 4 I 

4 j 4 •I tl j 

4 1 ·1 4 4 l 

·1 II 4 4 t 

:i :l :~ tl 1 

.~ :I ') 
I 4 I 

') .. a .I l 

2 :2 .j l 

2 a I 

Gr i< \th ·i l t ~-> ' . ' ,,, 
Un v J~lX'JI -~J>n!<Hl_ 

1 10() 0 
2 :;IC10 :WO 
3 !lOti P.OU 
<I :.);100 2 11\1.1 

rd.:.tt ionHhip beLwl'e n ba r k beetle~ intestations 
a nd swnd age, t.•levat wn an d slope clirectiun? 
'-"l1e rc is t he nearest gravel dupos it tha L 1::. 

w-it hin 1.00 metus of a rond sy~tem'? Where 
are suitabh •-nt l:.' s for locntiJl g" <: landfilJ gi\en 
cnvironme1 tal constraints'? [ f tlwrc: is a ih ·e 
at rh is local ion, what is the beRt rou te to get 
to the fi.rc a lon g a rond n0. t \•Mrk'? 

What is GPS (Global 
Positioning Systems)? 

L.P S l l:i a con.;tellation of NAVST.\R satel­
li tes thnl t ransmi t Jll't>Cl~-<e l i.mmg stgoal~ to 
computc1·ized UPS t L.ceive.rs. B.~ 1·ece iving tile 
timi n g s ignal from a l least four :iHtt>Ji i l.t::~ RllU 
calcululing w here th~; ~ignu.lrl tOCI:!t 'l GP 
receiver can ~stimatc) ,,ur· lot•n 1 ion a 1 ywhere 
on t he g·lohe . Sm·veyurs Uf.;l specia l c. rs 
techmques r.n ~stimalc lncnlinm; wit hin ,m 
inch accw·ary! GP8 i_,. u:.t'd in muny rr~::-ource 
m unagement app licatjum; su< h us precision 
ag-ri.cul tun~, naviga lion n r-emote area~, 
mnlJJllng of nmv mi nes o1· logrriug roa clo. 
wildhfu tel erm~t y , and loca l ing permanent 
im-entorv plots. At SAL1~vl, :-.tudents tn kin~ 
the lnlr oduction to OJ. course ~Pt hnnds ·on 
experience usin~ GPS at the BcmHnt.a Cl't>t•k 
Ex peri men tn 1 For est. 

What is Image Processing? 
T mage Proces~ing w-e~ com)l\t l er-bctsed 

tool :-1 to im prove thl:l in!'orrnn ti<>n thnt you crtn 
deJ'ive fro m d1g1! .. rd imu~H .. S. Tn l\RM ~41, 
stuclents learn imag(-' procesRi llg toob to 
invt•ntory clearcu, lull'\ e-.t units frum scnmn•d 
aPrial ph o tog1·aphs and lur Vt!gelation map· 
ping- i..n A1a skn. ln NRM 13 , st uden ~:; devt~ltlp 

a progra m for cr1:ating 3-D p ·rFpec:ttv..! vi •Y." 

of Alaska ft•om a grid nf •J•vRtim~ values . 

See if yo11 c w correc;tly nu,u:h tlu /IJ !/owing ima:.ws: A) Seu ard Peninsulo ·, VI rl front t/w r1 e.st . 

B) Dendi N otional Pw h l'lL'Werl tm m. the south. f ')Juneau uiened Jrum. tl ·' "''u th • a~ · 

1 

2 

3 
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Using GIS to solve problems for Alaska 
Natural Resonr('e l\lanageml~nt students are u.sing the C~O!Jraph icai infol111Hlion ~ystem 

to help State of Alaslw r..;so tree mctnagem~:;nt ugentiL' ·. Whi~ !earning v. u1 t Glti i~ und 
how to Ui;:f~ it slude nls c1ru c mp leting i ntel nsh ips, .,.~· ni or Lhesis, mn!:' t l-'1' ond Pb.D. pmjt>d.s 
that a rp applicable t1 \lnskn. These stu rlt>nr.s cont al.'l agencies like tlw Rul'c~au of Land Man­
ageme>nt and Al.tska ~tate Park:-. Se rvice to leurn a bout projects t hut rt>4llit •' GIS work. 0 Lt·a­
sion<!ll ) ~:Stu dents will receiv fundiug hum llw:;e ttJ!enc:ies to r..:om ph·re thl'it projects. Suml:' of 
our stude t.s have ulso he n hired h~,; these ,1genci1•s ai'Lel gr.liluannn. 

Student maps commercial 
spruce stands 

As part of hig ma:;t~:rl' thpq),.;, Tim Hammond 

nnalyz~·d t~•! pot~nLtal i'ur usm~ ,;;.!Plht c ll.ItH to 

mnp for us t types wiLI->in th<> ' l'nnona Vall£') State 

Fun ..;l . fl a mmontl l'o1 n d t hal a.lllwugh it WH " 

vi r l''tll\ imposs Jille to ~ ~ p;lr~lh' aspEm vu·::.us 

IJitch stu n ds fr'om sntt.lhtc data the d; La I av(' 

pot.ent 111 f 1 ::-.I:' IJIU'ating c:omnalni·al vr~r::a" 

n on<..'{l!l1Il1<'J't' ia l sprue(' :-mwlog stands . S u r. h 

inform 1t ion is valuabl for planmf'g !Jttlcml ia l 
h a rvest uuir s; aeros!o thl landsfSJlti. T• ,'-1/ ur('a rl'ifhm t 11. l'·wcwa \ ·aue~\· 8/r~.lc 

F(ln "' ((;18 rmn,"•I 

Rupp produces computer models of spruce regeneration 
A f;Oo d sp1·u c:e seed Yl'UJ i~ r~lativel) ran. F.ven when 1:1 guou set•d Y.'<ll dot on· o r . tr, ndiliunJ> 

must be optimal for gout! R~tHllm::- t•-.,t,.hli:-.hmer..t.. As IJHI'l of hi,., Pr D. re"'eHn.:lJ rH v.hitc ::;pna: . 
St·ott Rupp is u:;ing a ( l.S t o rl l' \ "i1p .1 nlf'lUI:' I [or uml< r standinF, and ,.~rudicting f:u tors that. control 

sprlll.!e ::.eedling l$l.lhli,hment HL rus~ lhL· l.m rls(:tlpl' . 

Aerial photo of Rosie Crt>el, 
burn . 

l fh iir• sp ruce ,c;p r uc .. ·c seedling t':.;tuhli»h r111 Ill pull<,f'll {ur Ill• 
ut Rwwnza Cn·ek bxper imeHlul Ft)n~sl ((US imw.;t!). 

ll ' 

tipring 1. 997 
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Studen t maps t h e grow 1ng season s fo r A la s k a 
In Alaska, the growing St!ason for plants is very i mportant. Carihou movemuut" ure rl:'larud tn 

spring gre(~nup across the l.anclscape. Timber production is relat<~d to grnwin~ sl!a son leugtn. With 
global climate change, the transition from fon~st to tu n dra will be rel at t•d lo growmg seat>on length. 
Iu the past, es l1mating growing season across the landscape ha:,; been almo~t impo~->sible IH t~au .. c 
Lhere a re relatively few weather stations in Alaska nml t hey an.~ locn t.ed mai nly ahmg r ivor illw•J­
ol ains or alonr t he coasL. In , tead of us ing weathE!r station data, Heat.hea ~ ldman is u siug dally 
sa tellite data received at UAF for her VI.S. thesi s research to <~slim ~ I e tbe !!TO\\ mg season Cor r II ot 
nrctic: and subarctic Alaska. The da ta will be obtaineu f rom AVHRR (1\.dv.mced V(·r~ Iligh H.t•-;olu­
tion Radiometer) on board NOAA sat~llite!:> . For each one kilomete r grid cc 11, Goldn.an willl'!':h­
ma te the gr·owing season a s lhP per iod from spring gr<~enup to fall s t•nescc•nu!. ~hi' will u se data 
[tom weather stations and ot her satellites to validaLe her e litimates 
Goldm:::~n is <ln awardee in the Hl97 Cente r i'or (.Joba l C ha nge s t.uden t rcsearl'h llrant t:ompP.ti­

tion. She received $:3.520 wh ich wi l1 he her graduate stipend for Lhe summtr umnth5. In ~hi! full, 
8 Goldman will continue worl<'ng on her project with a stipend awarded to 0 1. Vt' t·byla froru lhc UAF 

~a Lural Resou,·ces Fund. 

This image depirtt; Parly May landscape greenness 
d erived from the weather satellite data. The darhcr 
colur m eans less !Jreen. The only light colors 
pn•sen.l are along rhe Tanana River floodplu-in. 
(G/8 ,:mage) 

A.grol)()rt'U Its Vrol 21:1. No. J 

!,ate 1vluy Landscan e gref'nw·.~s dt' rt!'4'd from f/1e 
1ceather satellite rluttl r:-: shew n in t/11;; image. 
Notice the only dart· art:n ... left nrC! 1n the htJ:,hcr 
elevations of the White A!aunluins. (GT~ rmuge) 

----
Th is classified satellite image shmL'" tf,e .-;arw: 
w ildfire burn. (Ci S rmag<') 



Comp u t e r s help in vento r y car ibo u hab ita t 
Tn l he \ \hite Mou nt.1in s bC:::>tWL'eu Fa. rhankfl ::md tl e Yukon l~i vHI' l'chen gruv.in~ in np~u tiJH'uce 

stnnLl:-; .tr e an important carihou wmll'" ha bi ·t . As an \~l\1 \ •narn· Th •s1<:: P roJl'ct , Cb1 i~'> .Junnk. 
in coupl•ra l inn wi.b lh t> nun'fl ll of Laud ~fan;tgl.'ment. is allt'Inpting to d e vdoJ) 1 CI.JIIl!HJt.•r lin«e(l 
nwthod fo 1· d ficit:inlly m:t ppi ng this crilical h a hi1 Al11\. t>l' m i11 iuus of: ('r\'" · ,J .'lnd k i.."' L im:: i mng ' 
processing techniques \\. ith :;at! ll ttt. imfll~\!ry tu devL• Iop thl~-> melht,LI 011 ; 1 .;t :or 'fl 1 t->.1[ E.t •le Rummit. 

Thi~ is r1. satcllilt' image from near Eagle 
Summ it . The Bi.rch Creel: d rainagt zs 
inclu.dt:d in this area . (GIS image) 

Satell ite 
. 
Jmages may 

Th i:.; cla.c:: siJrt•ti in U'''' s huu ' unpvr1o11t 
8JJruce- licht n s trwrh, t lll l 11u v be r'fllir·al 
winter cu rtb JU hnnr/al . (GJS llltJU!') 

h elp dete ct w i l dfi re s 
In n lypit>,ll year , there r11"C hu tdr~d~ of wile fi res hm·n ing in AlaskFt \1 an of lh~s £~ fin·~ llC<'1tr in 

romole local ions ami ·n, not reported for tlu~·s . As pa rr nf his M S. thcsih r~:~sear h. ~tc.·v~ Boles is 
doveloping a method to (l(•tccl wilrU:i.res usin g utnlated "a tellilt:' images l't'l~l'iH•t.l liu.i l ~ at lhc Uniwl' il~ . 

Th t• sam< image with uctiuc wildfire:; highlz'ghterl in u•hicr•. (GIS ima~;e) 

Agrohorealis ::-prim~ I9D7 
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Combining satellites images and radar can map wetlands 
UAI rl~Ct·iWl,.. r aunr IJn a gt'f'l !!VI:'l'.V ~hv. R<Hinr is great bt!('ll llSU il ('tlll >OUt;' throu~h ··louc san I Ul:l{l i(•t•, 

s now, ~hwi(~ rs a nd open wat••r . Howe vf"r , c.m racinr bt us ,d for mupptn~w~t.lnnd vt•get•ttlutl t yp~'? 

Andrew Bnl-.er completed h;s M.~. reser)rdl by compar inr ra unr ''er:::u,.; optical ,nt •lht•• datu for mnp ­
ping wntlam.h. l (e found that J'lHI<U" wa.s not as a CCUI'Ole 88 opheal ,.;atellilt: OH 8 , blll it did imprun• 
n1 cumcy wllt't ht1 omhined radar wil h optical sntr>lli l~; data. Balser.,; study f't><'IJ-ecl onth • Tanana Flats 
region sott t I wel'l of Fni1·1>ank'-'. 

Tanana Flats Hasm (GIS uuagc). 

Featured students involved with GIS projects include: 

Ajf1'0borea l £.-> Vol. :2!-l, No. 1 



25 years in perspective 

Arctic tu dra revegetation 
by Jay D. McKendricl:, Ph. J>. 
Proj(•s:wr of Af!ronomy 

study tund ra revegetation 
in the i\.rcbc i'o t h e long 
term'? The ohviou s answer is 

hPca use it rdate s t (J .\ lask a 's economic wpll­
being. We m u st. knov. tha t W(' enn t"(•pair and 
res t on • t u udra th maged or cle:.ll'uyeu during 
explor ation for anrl prod udion of oi l. Withou t 
tbjs knowl(' d ge, Alaska'._, oil futur.J is in jeopardy. 

Opposition w uevolopin g o il p;n~ , coal, a n d 
other mine ral resources in a ny r(•gion is s trong. 
'l'he opposition is especially intense for th e 
tundra wetland;; of Alaska's Nm·t h Slope . The 
argument;;:; agains t de vt:lopment focus on perce p ­
tions t hat if tund ra vegrtation is L•i t her dam· 
agud or destroyed, it cu nn ot. retul'n anJ t here 
would lw i rTetrievable lusseH of wi ldh f h abitat. 
After s tudy ing tundra r1~veget<ttion and r ecovery 
fo r more tlw n a quar i.Pr century. I am convint:t~d 
that sueh fe a rs are u nw.lrrantt•d. I do real ize . 
though , l hat w1t.hout proof, it Js t.bJficult to allay 
the concerns of those who hav not w1 t n es:oed 
tundra recove ry from a natural a nnihilation , an 
oil spill, or complete removal by b ulldozing. 
Ac:quiring the proof r equire:-:: time . It cannot be 
sim u lated in a lahoratol'y or hurrie d in the fi( ~ ld. 

Th e re is more to answerin g tht: qul'stion of 
'why' than ~:~ ssuaging llw worrie:=: of l hose op· 
posed Lo resource develop ment .. T he purpose of 
tundra rcvegE~lat.ion h m, evolved over the past 
21) years. A-. t h e objecLives e;hange d, t h e fie ld 
practice.; <'hanged act~o1·dmgly . With solving 
each new problem, our u nders tanding of the 
tundra ecMystern has in creased. 

Because the Agl'icultural & Forestry Expe ri­
me nt Station is a resea rc h organization man ­
dated to solving problems associau~d "'i th 
developing and uo;ing land r esou rces in Alaska , 
it was we ll within our slewards h ip to address 
this issu e involving soil;; and pla n ts. L. 1972 we 
began a thr e e- y ear con Lracl wi t.h t he oil indus­
try to research tundr a revegetation. Over t im e, 
it evolved into a long-Ll•rm resea r ch project w ith 
s uppor l rr om multiple SOltrees. 

The original objective was to p1 otect tundra 
soil s from e rodin g. Dr. Wm. W . Mitc hell sou g ht 
s ui table p lant specit-\s while I addressed soil 
proble ms. D uring the initial phase, Dr . Mitch e ll 
identifjed Lhree grass sp ecies ('Alyesk a' 

pulargrasr-., 'TunclJ a' gl t llt'Ut.." bl •JI'grn"h. anrl 
'ArLtar ed' rt--u fe :-H l t') whi• h VP1 • indigt'nou t o 
Alu F.ka, a dapted Lu lhr> Arl'ltc, nr d could bP 

g1 own cnm mcrciallv for se~->d on fu1 m~> out"Id(.l 
Lhe Arctic. W e dis•~n\ ered t h,t! Jl ho.:o>pt10ru:-; 
fo llowe d hy pnliJ:,i!O;ium and nitroge tl-wa.~ I he 
most l imiting- soil nutriPnL S£"edtnv I be::.e 
g rasses and lt•rtl•iz imr to u::.~urc rapid "''t~ {lli n g 
estahlis hm wlll wa s . . m d Kt ill is, pos sib l:\ thl' 
lw>~ l. mea n s In p rott 1 t at!.aiu • soil t.ro~i,,- un 
well - drained lo intt·rm•·diat h drui.uetl h.toit nts. 

Among man' [jlhi!J· unkn•• vns \Vh{>n WI:! ht"gan 
sLu uving tu n dra re • gk!Lation \-\t!re till' k tnrb of 
da m ages 111111 d is 111 hn m·.-::s • h.aL wuuld oc'I 'HT' 

wt th oi l and gas JH"r d lll tiCin in this re~ion . Wt• 
cou ld only sp eeulnt 'ba::;ed llll endl·nn· from 
exploration s ites. f'h" m(h~try hlll' mndt iec1 
exploration and prudtwt.ion tt·r·hnolo~~ to avoid 
n ndlor m in i mize impacts . Consequ<'ntl) the 
anticipated tHWd f"or nvt>getatin~ !urge trens of 
tundr a da mage d h.~ h u ll clozing, major o.il spill ~, 
or other s ignificant. da uH.Lg~ has noL occ p·r ul in 
Alaska. Soil (~roswn haFO pl'O\ 1Jl1 1.Jl i.n::-~ig nifu cmt 
r i·k exce pt in na l.•al :-.a nd tlt·po"i' ~ nt lll e 
Saga va.rur k t.tJk Ri,·t r flt Ita. Hem:e, r ~wg •tation 
chal le n ges l111ve lllO:o.tl~ be •n a rt•.ls ~\ith ba line 
soi l, gravel fi ll, ·mrl1m !)Ounded w·ltt:r . 

As iL beca nw appH·e nt th 1 lund.r<~ revegelll· 
lion was possible nud soil Prns ion was n•.>t a 
major r isk, reston nR" w J!d lifL h ab1tul look 
pr omine n ce. Wh eLhl-'r r r not r h m a-x tumh a is 
Lbe most produ ctive hahil for w1 lcll ih l Urrently 
it is the mostli k<Jh f•h oice . J'here fore, i t has 
h ecom e increa s in glv imp01 t nnt I ) UiJ.·eLl lUud r:\ 
revt~getation towarJ retltu1•ing the natural 
complex of IJ lant . pl~l'i(; 'i . 

Est.ablishi u g den.."& s1 .mcl .. tof th•) recont1au•nded 
grasses and heavy RJJIJhf'a Lioal..-.: of phosphorus and 
potassium fertilizt• s low tlw 1"t>lt<r l . uf naLur. 1 
lundra. nra~ses esi.Lbli .. Led ..!5 YL" Il''-' ago in plot::; 
wdl fe rtilized a n• still finUl·i t~hwg. ThNc ib li1 tie 
ev irience tht~L they ·m gh t soon re li nqujsh t heir 
LPrritories L<' the mnural d1vcrsity ot'pl lllK tha t 
would ord1nari ly o cupy such si tt•s . .runherruore, 
where se~ded grasses initiaU_. fa ib j to estahtU;h 
in unfert ilized plots. now thl.!re is a u. lur"Il 
complex of tundrn p n.n l s , re~1--mbling the adjncl~nt 

undisturbed Lu m.l rn. 'fh t t: ],., ~.....ac Ll) uppos1tc 1 f 

Agroburealis .Sprun: 1997 
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Y. h at. \1-t t Xl>l'Cted afte r comp ding th( ini tial :J .. 
y( ur project. 

Over t.h voars, A~rieultural & f ur,..,.,try 
Experimen· ."' tation &eseRrcl,, rs con t •nued 
n . .spomling to rEJqut•sts from e1t.h 0r the iudustry 
01 I hP in dust ry eorul n ed wi h a government 
nt-:enc) to r~> ~e: rch tlw var ious vcgt. t<1tion an d 
soil prohlt! ll't-1 arising from oil exploration a n d 
pmdut'tion in ALtska'f: r c:tic. M a ny of t h ese 
problems would n ot h,lve bee n chosen fur rP-
~:>l •rch if indus t r y had not targeted lhem for tL-;, 

1. ve n if fulldin~ h Ctd been available from 1'4lllle 

clther source. Fqu ally important is t h •· fac t hat 
tht:sc problem;; h ave revealecl inten•st.iJLg a n J 
u,eful information lh~t might have re mained 
m discovcrcd w 'thout t he inrlustry- d1n•deri focu s. 

l•~acb research and consu l tmg projetl thCtt. has 
taken u s to the Arclic has extt nded our observ­
tnl{ a nd dat.t collecting on th0 original rese arch 
Lt>"t plots, yiLidi n ~ an insighttul record through 
t1me. W e observed th e tunw·a 's u nassis ted 
no · un.ll chan ge and vegetative t·ecovc1·y on 
re la hilita tion sites. The disem·eries in this applied 
re~eareh have h<~en ~ratifying .md us<>ful, 

O ne consi,;tent fact has hmm the im portance 
of retaining soil t.o promote and impron• revPg-
t tution p rojects. If a suitable soil exi~ts on 11 

di~ t.urhcd ;:; itc , seeded or natu ally invad ing 
"'-~etntion wil l invariably brt:ome es tuhlis h c d. 
If I he soil 1-itl l'fa<'c has been deformed d ue to 
hlading or v••hicula t raffic, 1 he ~itc should be 
1 II ' d and re;:;h oped to m atch •he natural c·on­
tl>ur. even if i t m L·ans k illing n•mainin r vegc•ta­
tion. This pr<H ticc will e vcmt tally y ielt.. a more 
:w t he ticiilly ph' a s ing la ndscape than 1" t i1uidity 
1 eins and lht• .;oi l is le.'t rutt('C a nd rough. If soil 
I " nhscnt, s uch as on )!ravel fil1 s ites lht;ll tlw 
recovery process becomes length y. Ath.l ng f'Vt'n 

-mull quant ities of sil t loam a d nn:r·w e matter 
lo lhe su rface of gravt 1 fill is ·t'fnctivt• n nc<·c.•le r ­
Ht m g plan t '-'" luhl is b m e nt.. 

Ol,servin g t he n a t ural reco\ e r y of r u.Hdra 
plant !ipi'CiP~ l'cvt>als the procc:ss a s p rot racted 
and in so h<~iJJg, ns~uu:s muximmn :pc•cie~ 
div•· rslt\ on tht:t'tl slles. We learn e d trom observ­
ing drai"le d hk<• ha~ins. Thes(. habi tats con~ist 
of sPrlimen· s erod£'d frum the rr arg-ine of the 
lau hy wind driv•m waves b d'oro th' lake 
dr ... rned. A:. thl' mixt 11n of mill' t.i l a nd o rg· n ic 
matter was c uri.·d l111 1.>Ughcut ch•} b ;.r n anll 
d pt s ited, n ~r-'o<1Lh surface fornu-d. A fte,· t. lw 
lnkL drained. vnr,ou ·plan t., bt·gin e,.talllo>bing 
on tl c barren s oil. Tht!se sp I'Lt..; .a re u::;llnl v 
melllhc rs of li-J <• < li max tundr;1 aclJ.L<'f'Ot to I h<' 
lnkl . Sinl'e SLe d produdion is 'nconsiS~t£ n1 I rom 
Yl~H lo ywn in the .\ret it.:, dt"pend ing on sui tnhle 
WPilt her (wnrmer than n ormal tem peratur e'-> 
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dt r n~ the growtng ~e:rHm la\'Ol' t•t•cl prudtll-
i< n ). lw initia l :;Lmd eon~ i;;ts of y. itl•ly .;C'm· 

ren.Q ~t!Pcllings. Th~ t• di,.pL·ro;pd indh itlunl ... 
expand their len ilori~" ovt•t imu, gra dualh· 
incn~a:>i ng the pi mt C.d\l't' ir tht• hn;:.in. ~o; 
seedling~ ostablrsh O\ ., the ~·<· 1. ,,,.; runr" se~d 
is ca r ried t o the :-~itt• . Vn~o 1rit<s in Wt> t hel' 
amon b! yt~tt'·~' favo1 ;o,OillL' "[>C• it·~ one:- em· flnd 
other il p~>cies other ) t•:•r., Since Ctlloniznt ion 
exlr• ncl .; over :,ev1•rul Jt•f<Hlt•>-. 1 ht!l'e i~ 1mplt 
opp(lllllni ly for all S p C.('i••t-; tu invnde l h L hn<; n . 
l"u rlht:! r lllOl'e, eVC•H thou~h the \Ollll g ~et•dJiHI!I' 
are "'w:cult:nl a nd very palat.J.hll w gJ'tL~>r 
(geese a nd ca r ibou), they t !SC 'lpe hf' 1\'1' ~ruzing 

because they are di::> pHHtd 1ht :-.low 
recolonization a pproach >lCOm ·to It;> i o~11 in thi~ 
onvironme nl. 
Estnblishin~ thick ;~t,t,<is t f t Ll 'Iii g-r,J .$ 

s pec ies qu ickly on hn1 rt;>r ; i •s 1 • o JP<l"'i1e to ~he 
way n ature e ncot.rag-c>,.. 1l.1n ~JW< ~s r JV<'rsi t) 
in tundr:. eom mu n iti t'h. \\ het ~ dt 11~1:! hlnnds of 
aggn-ls~ ivc gra St:>..:; hnvt: t>sh.llishod , th{ r. ;~ 

little ::;pac·e for or h e r plam- 0 i 1\. de. If Wl' 

creat dense p opulations of tt~nclcr rww ~ra ·..; 
shoot,.,, tho;:;e attract graz.( r~ whit~ ~llcs" the 
s t.ancb by r emoving )e;'lVeS un ci tr!lmpl ng 
seedli ngs. Howevc•r, we hnve e~t thl i!4hed den,.;t 
~;tand!-l of Pur:cinel!ifJ ar..t ic·a !WI clli r&J!I'i nml t.IH y 
have not. delayed re-invll'liOJ h~ ituhg 'lWU~ 
plants noz• ;ltt.radt•d grazpr.;. W•• r·und ucl1 thiii 
g rass is e ither a '.\t'ak c.n!IJ(Wlit(JJ· -horl llved, 
nncl/or unpalal able tog nz •r:s. 

Puccint Ilia langeanu ·t doH' rcln•&\ C' ... r P. 
arctica, al!io oceu r-, in t~e re!{ion c d often 
coloni zes variou::; chst utbt d h•lbll ts in nrct'c (.il 
'irlds . Rc•t•ently Wl' h<\Vt" ir eluded P /an,... mzu 
m exp~~ iml'ntb on "all-.hmagl'"' ~oil un•l a1·e 
'l•sting it lO actu ul applic·t iun~ 1t i lno ) m tu 
udge if t l,1 s specil's '1\ il hL n lc-.irnhlu H!\ 1 ~~ta­

t 10n grasH. l nlike P. u.r, tic z. P. la1•,:errnn i.:, 
palalah ll' to grnzeu; and t<"-:t~ ,::r1'1lWIOtl' P. 
ltmgeww outside the Ar·c·ie tc prNhtt• b •t•d 
havt· been disa ppumttng 1 1 t•onl ru~t, J>. arc tir·a , 

rows wel l in soed J,lrod Ut mn h e ld m th1 
M a t.auu!':kl Valley . 

Sinl;e estab}i"lhing H dt>m;p :.tnnd of ~rass dol!~ 
rnt cn<·ourUK(~ return of the natural tundrn . w~ 
h.lvc 1 e-c:> ·amint:d the qu · tiun of s~ed npplit•o­
tton n 'ld t he sp~c:It·~ of gr.tss seeded. Spt>c•ifil':l· 
11on s fr 1 n.;vegl'tatwn 1uw • ~·rt) pt upwn rd~ m't'J' 
lht: yc. r:-. for l't!Uson.s lll' hwwn. Currl'ntly, orne 
Rpec tllcatioPs require 1, 1.10 liH! t' rl p<>r s qunl' t• 
foot ( 1.1 In/'\) . Thi" is ;l q\raullt · reco nu 1 tl •d lh 

1 apidly wHt·1blif'h ~~~. f but it. i~ innrlpl'upri tt· for· 
v.ildland f 4.'VCJ!e ta H•n . W•· II' !t::d apphv linn:. of 
~.i, 60, and 100 !WP tl p<•r ~quart• fool for P. 
hmgr·anu and fou nd al'Lt•r three gro" ing ~easuns 



in a sal t-dn mnged soi l tlw ca!lup)' <:OVL'r was '2.7. 
4ii , a n J 75", , re >'peetivt>ly. Th 'M~ ar pl icat.io ns 
tra ns lnte to 0.5, 1.2 n nd 2. l p uuurf s per acre. 
The ce•mlting stan d.; a l'l:~ o pen a1.u t PCl•ptivf to 

inva"' i<lll or o t h(' r p lant ... pecic, 
Pnr. ::,evlo:! r a l y tm rs, wt· m easured thP q uantit) 

of seed t h <tt S • uso n al e mplnyPes cu u ltl gather 
from n;ttur·a l s tands ol' P. la ngeatw in t he 
P rud hoe Bay Oi l F ield. W<~ dett•rm ined that a 
cn~w of four people could coli N t enough seed ·n 
two days to apply one pound of Sl.•ed p el· :H re to 
1~ acres o l land. T h nt. suggestf.i i 1s econom i­
cally ;-'lnd biologica lly ft'1l ~ihh to h nnd harvest P. 
langeana (if lt'sls s h ow th11t "flP iPs is us;~b i<.·~ 

for pracbcul rev .. gctatiou p roj ,•t·l s in lht> Alttsk;-~ 

Arctic P. luugea na is n''>o wel1-s ui tec t.o 
!':Ur viv t• •m grav~~l fill :Hid d1·y du-;t fall - out 
area s w nn!; roads in thH r egi on 'mce thl~re i;:; 
n~l aLivdy li tth' dt•mancl for r ev<-!gc·tation, and 
the risk of soil e rosion i. low, t his a pproach of 
hand-<:ullecting seed in lhf~ Arctic is one ::tllr·r­
native for t undra rcvcgt.:tat.ion . 

lt is imporlant for l lw indu~;tn n nd agencil . 
to reco~ni:.t.f" t hat cslablishing a <h nse cover of 
grass ( t~ually 60'Y.,) wi l .!lln tlu·e~ y<~ar<; ii> not 
necessar y, us Inn~ soil Prosion r i ;:;h. is low. Ry 
doing S<' t lw long t e r m con::;cqw nces a re very 
likely f' r und csi ra b le v t•geta Lion J i ver s i ty. 
textun~, c< lor, an d plant heighl. Instea d , revc·g­
c lation :,m·tes:-> should r~ly on t·nt.eria t h a t 
indicat e a strong pos i tive t re n d ' oward a fun c­
tiona l t u ndra climax 'orming. Among l he pos­
s ihle indica ors a t·c: 1) n atural p lant species 
see d l ing establishing 2) i nC' rca s ing nu m bers of 
p la n L species colonizing, :l) stro n g vigor and 
r eproduction (sexual an d ve getative) of cslab­
lis hed plan1r;, 4) accum ulating s t anding dead in 
approxim aLPly three t o loUJ growmg sea sonR, 6) 
acc:u m ul tling biulogical 1 Ller o u the soil ,.,urface 
afler Lh ree t.o four g row iHg ;;caso s, an d 6) 
i nitia ti n~ a rno :-;H layPr nl the soil , u d 'ace. 

All t.on of len, the foeu · f<,r rat ing t t:!vngel n tion 
thn)ughou A. las · a has heen on vascular plan t s . 
But t his should nol ht•, if the h abi tat con ditions 
clictule formation. of a hi tic (thick s urface 
organic layer) soi l h ori ;- on H istil h orizons in 
t h e Arc lic contain high umuunts of orga nic 
matter, nnd consist mo~tly of moss t issues, 
which inherenlly decompose s low ly . A reve~eta· 
tio11 monitoring procedure fm· a r<'tic t undra 
s houl ri rncogniz e and valuo mo.:-s covt•r . As we 
lea rn m ore E' bout moss species antl their r espec­
tive rolt:'-.. in tundra plalll ,., ucc( .;sion , lhe specJC:> 
uf mosses presen 1 on a ~he can 11l"Ohably be u sed 
to gauge th e recovery p rogress. 

'fhe n ational t•m]lha.~JS i'-' l lllTPnT y t () prll eet 
allld rcsloTt' WLllnnd:-.. Th i ~ ••mrJlus ... hns tmmd 
tl::; way to Aln "k '1 through fcdt!rn 1 mantlu tel{. 
BDwL~v(•r . it 1 ht!1·1~ 1!-' f.t'l111ine conL <~m fm· pl'Otect· 
ing ,m d rehobil il ating suS(•t•ptih:_ t.:nvit(JnrnL•nts 
in the Arelit: the L1fort:; should focm; on drj 
h a b itats. I t i:; the dry sites V\ ltidt an• m~~-~~ 
s u s<'e ptih h; to lon!-,-lPrm dnma~e., il'JJU spill, 
and th~ r~1 ns l. ciJffic-t.lt t 'r,n ·gt t.lle. Plaut 
r t>c:olm izatiuuof Lwrren ::.lfe-' i" (•(Jnt'i.,t Pntl~ 
com1>lelt•d m oe;! <t ti•·kl.} in\~· r h l 'it.1l~ . fl m•iY 
rcqm re more tha n 1 ,~ ict:> a~ long em mc,lium unci 
d ry hahnab. Bffec• frr m t 1 oil , tnll in a satu­
rated .setlgc· m~ad(m : n 1 H/'.1 rli!:>appean•d e n · 
tire)~' wr thin 10 \t·ar:. . l11 l Ontrt~s', np}Jly ing: one 
em of crude oil l.o ,1 drainLd Dryas domiua.eJ 
habJtat h~s prevented l'ecove(Y of plnnl !iff h r 
mort' tha n the 20 ycaL'S . W 1•1 horro\\ piLL' L:rt'ltctl 
w hen the fi1 '>~l r oad;; were huill 111 th . PnnlhL)e 
Btly 0 i I I• ielJ wer t ll cultJmZ d \\ iLhln 'l 2l1 
vear.:; wltth~ dr,\. s_r d.v. nutumlly draittt!d lakl· 
ba~ins in t h e NPR \ (t lw NHliunul P ·Lroleuw 
Ht~serve in Al,1s lcaJ ••v · r ·maim,d bar.t n fnr 
mun~ than 40 yean; atH..I show httle '"it:-rn thnt 
rPCO" ery wi U t>ver ocr.ur. 

D u ring the 25 )'ear pennd nfthc :;t> ob!'{'rVD­

tions , personm•l t 11rnnve1 hus h1•Pn o significant 
factc r . At t.h1: lim~, only two fmm lht· group 
invo. ved in the original tundrt~ rovegelnlion 
project a r e s' ill empl•Jy~d al tlu· U mveu;ity ' ,f 
Al:! ,.ka Pettr l . ~ccJJ'IIfl n.nd mvsl"'L All uf t.he 
original in chn;t.ry M tl :uwm.y pt>O]h(; wve t•ilher 
rct ire rl nt been tral1Aoet n d t o ollwr !lh~'igtulu:.nt s. 

Somt> h a ve p 1 '-<~:':eu ..J W.!Y J\, I r.onu~m,JIHLt rl m~' 
cventuul retin: nwn• I rom tht• llr1 ve1-.i1~ 's 
Agnndtural & Fnn•-;lr) f..xpPnment 'to tion. l 
r ealizetl thnt tf i t \\~l'e po.-: ihk tt. f!Xlt:'IHl tht 

morutor iog uf our •'Xllt!rtnwnts for another 
qunrt.er ,;en tut·v Lind h1·)11nrl p~d up:< f'VPn more 
discuvt~nes o f how tlJ reslclrt' •urdra hahitut 
wou ld result . Thi~ promr1teri 'l l ".SD \ UniV!!rsity 
of Al.lsk<.l "ponsorcrl pruj(•t•t 'o permatwnl h · 
stuke p lot comer~. photopuint.. t t.c. in the flLl d 
and rc_~cord their lul'J I inns ll::. . ng f.lubul Pm-:1 ion­
ing S atelli te (U PS) techuuluJw. Th1s .in.frJI'mat JOn , 
includi n g dot:uml•nlin~ \\hut W rl-" d(mt~ i u tht:'"''' 

vru ious lcsts a s Wt•l l ;t:o; ph•Hn recurtl,., ,;hlluh .. 
prove va lu n hlc for a long--lt•rm pu · ,wctiv~~ - Trw 
dncu ment...ttlOll anrl IIH!8llfll1 IJI' Ojt'l t inc·ludp.:: 
explMal1nn ;-;i tt's in I he NPR-A <l I S. Govl'l'll· 
men i t•xploralton), rt":'ll'areh te.:~ts ti t Pr11dhoe 
Bay, and wh ( reve1 pnssihlr., jndusll·y t•xplora­

t ion s ites a cross the 1\ot th Slope. 

AgrohorP.al is 
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Remote satellite spectral analysis 
in Bosnia i Hercegovina 
hy JJara Fell, NHM .\J.S. cwrr!idatc 

llarry Hnder, Assocwle Pro/(>ssnr o/ t\aturul Resoun:es ],au: 

I 
11 I 495, tlw St>hn,llnf 
t\gricuhut•~ anJ Lwc 
Resou t'f'f!:-- 1\f "n:'l"•~-

mt•nl. L..-gan at inlt-msiH· nntu :d 
rusuun e in vento• ~ nne! rtamagc 
Ub:3essmen t in Bo;<ma Jlrinr • o 
Lhe N 1\'f'Orllnited blah:>:-; 1 t·oop 
deploynwn f TI1u pr ojeet \\[I S 

initialed ar LiH~ J'Pilll • .... t of t b~; 
lJn i t.ucl Nation-; .wd funcku by 
gnwt:;. JJ.·om lht S oros and 
n. n y Rn F{JUbdntiw !->. In '}J9 6. 
p rnjctl s u J JiOt t ""a::. ..t""'llrnt•d b\ 
the NATOd FOH (implt:-wPu.a ­
tilm rm·ce} umnwnd m Ho::=ma. 

Bo,.,n ia i~ one vl' the fm·m1 r 
Yu gosla vian sfrltl)S \\hiet1, along­
With Lroa lla, filovf'n ia . und 
Macedonia t;eceded tJ.·oiT' lh~ 
tedtmttinn in t hv uarly 1990s. 
So(Jn nller declaring· ind1•1wn­
de.H't• in I 992. civil Wdr brok <-!. 
out m &suia i Ht~rc.:t l!r>\'ina. 
Aft.er p~ar nf fight.inh. t• luuc 
deansi11g and uslnhli~<hing many 
m.int-~ l .. t<'.:; and 1 thntc gt•Vtrn 
men tb. b ::> tngle f..OV ., nmtmL took 
puw, r Iller n :->tiunwtde n.1•l lot::l l 
t'll:'ctton \'\. crC' lwJd as tll:golJ a f t·rl 
d u ring tlw Pe,1ce Accoru~-o i. n 
Deyton . Oluo. 

Tht.• l niv{)rsit~· or' Aln~:-;ka 
Fairhank ;:; p rojc ct, c, rrivd out h y 
1 h<" Sch ool uf .'\b:J icultun• and 
Land Rcsourcu; Nl aua gL·meuL. i,; 
designed to .wlp lm plunenl. the 
0;.1y t()n Acrmds. To do th is 
r esearcher,; will provid e LLt f~u·ut.t ­

tion a lltc.:al l.o th t~ n ·pat'"'fl t.ton of 
rd 'uget !" t>c:ont lnl k t·ccuu t r uc­
tion , a nd I ·ost)c.:l t•nn <Jf w.u· 
crimmn l.::>. 

Projt~d g·oals include ,t com­
preh en sive and dt'tuilrd a :;sess­
mcnL ol tore~t st.and volt me, 
h e a l th, ava1 ability and dam age; 
inl'r nstruclure damage; wa ter-

shed .t~ Sl"l>."'llH'J t: ·1nd ugri'''!l-
1• r I In 111!,., u lt>t ifica tion u~m~ 
L~u.dNJ I SR t t• ll ill spt'"t I'll I rlu t..l. 
Dtn 111!' the proJecL w wi.l al~.rJ 
a11 nlyz(' s p; t ial •mll LL m).lural 
pa lem.!'. of "ill.ngl dcstntctioll 
f., possibh~ USP ;u pHJsecut in!: 
w.lr Cl'i m('fl by thL hltL'lll:.tlmnnl 
Crimin a I 'f ilmn.d l'or t Ql. 

f1 •rn101 Y ll~u,.:lm•iu ' n Thl' 
f laj!ll\' ~(·l h dll11d'i . 

1 llS in for m al icw v. tU contt · • 
ut~> to intt~IJ ia l trma ,lt'1·i~iuns 

c·mwr•rn Ill' (I ) I h e l'e[ :...ln ., tion 
ami sc~LIIt•mm1t of n•tn gees m an 
ccononucallv vi:.Jult· nnd ( Pviron­
mt•nt.a ll:· SLJ.!;a innblc ma nner, 
(2J ··stnhlish ing p iorities ful' 
rc•·onstt Ud ion a id, \•H t'n •irr.nr­
m lm ta l rcc'omatiou. [U.t.. ( t ) 
t•vitlen ce in legal pr·o<.:l!l'tllllJ? ~. 

Tht• f(,C\1'" is uu titnbt~r r ~~ -

:soUJ <:t~s tim~ to tl,• ... m~ul.lJ' 
importa H'!P. Lhi b te,•!Jli~"lt" hn -; Hl 

the fut.ur0 11!' Bo~mw . ScJt'tv.oud · 
a l't mille\11'.11 0 lumtwr • . .; he• 
u,.,eJ in rc•hlllld n~ di!t>t royr•d 
commun it i<·-;. lla rt1wnous are 
usPrl as horh the p1 mary sourrc 
oft· H rgv i:-1 t·u ral areas and l'o1 
ge1wra tm g h ard r·urr cnc) as 
exports to tterman) , Austria . 
Slovenia , ant1 Crua ia. 

T' mhcl' inrnr mat JOn . cumhil1cd 
with d Rt Hl)oul iu.frn~tl'll ( tun· 
da mnge to rnnd<;, b1 idge!'. da 11", 

hont~s. a.ud inrlu ,. t.ria I f~H' lttiP..., , 
wi II he used to target lh o,,. 
ar ea::: in t h t,; w ar -scF1 1 r ed nati.:m 
tlnl can br bt. suppt rt t he n~turn 
of :dmo!.t 2 million di ,-JJlaced 
people . T he informa tinn will also 
he u sed to target the mo8t 1;ost. 

cfl'ee tivc aJ cas for in le rnR t iona! 
aid inveslml•nt., such ns de­
mining acthity lu rt~store 

agncu ltur l 1~d rnngl:! laud. 

A~ LTl\1 tt·nm clcplt~~et.lw 
Bot:.ma in OLlobl:!r 1 !JW'i anrt 
e;urwyeci 6.000 kllometet .s 
IJ,l07 milt"s) nf ~ ruslim and 
Crnn1 area~. tak in~ 19~1 rc I ll'· 

l',l<'t• point., to he U;:-.tl!l i1! t:l ·,.:j. 

f\ lit~· I!;!'OUnJ.] t:O\ l. r t• ]ll!t', '('I) 
c lnl}Jlh:h Lhis t.J-k, lh~· h.•Hm 

us(·dn 'Unib tl i'<•Hionh Pr••'l•c­
tion Force"' (lJNf'ROFOH> 
nnl1lu-v nt'tnt!fl d Lund H(lYCr 
WtiiJ ;tn iltlncbed (:t1!:i uniL 

ll tnn~ '"'t·pt(!mbPr 1 B9o. 1 he 
t •,1m retumt!U l:il Th'sni~ nnd 
mn plr•ted a valldn• i lll~:Wr\·c.·~­
h) sampli1 K 10 I ~iie in Scrh­
C(Jnlrolletlterri for" . Tla 19H6 
;,w·v~y v.:a,., made lJlb:-.iLlt~ 
hul'au!!e uf J\'. \ 1'0 P-er n" ,111J 

support :-ot'tVi<.:l~~ donn t d h\ tlw 
U tilt c' Stnt ·,.;. 

A nLlllli t' ol' Lanrl..:at im:..~~e::< 
r~ .. tl1• }t!a'" 1 u~u. 1 D!l.!, 1 ~li:l:-{. 
l 9H l. and l ~~~Jfl will he U:-t>d . 
1'ht S(' "JJIX[ral t:)l't'fiei:i Will ht> 
Wil't•deu lor the r·Ut'\'atur~ uf 

n-,, En, th nt<.l the P!lipticnl nrhit. 
u. t lw s<ttell1tn. DnLB willlw 
rodw mt't t·ica lly rectified. Sm·­
fal'£' Cf'rtngL lo l,iliU~-tl'"-, fiddct, 
fl>l t ~1 s , .m.t road.:: will lw ll•·· 
u•tled U:-ltl;.. 1111 w Jurioiug 
; l' rr u~siun . Uilh si." ltm1 vPr tor 
<11 ng-t~ !t!ehmqu~::-. 

flu• ;n•luninnr. - r ~ul tt> 
iFJrhu • • ffiii"'~Lve J~fOI'(· talwn 
t lu 1u~hout lh • nutiun. We 
e' PIX I thtl,; will jeoparrhze 
\ \ I I ~rsht~f l sl .abilit~·, HgTil'U It maJ 
proouc•w 1t.\ e1u r~y produetion. 
nnrl r~~u 1 · 1 }l)~t ec.:onomit• 
p<lt~>ntl~~l. ~ lost detul'e~l tsl ion i;; 
limilt-!tlaol tcts l.•£H thu11 HOO 
lwd n.Jcs (2.~4 :H ru;J , anLl i...:: 

!1t t• nglv colJ't lat ~d t" h . 1 1 t h>fmnt 
lim <II J \ 11lntW'~ "L1~11n~ frnm 
~ •t hnw , leat -ll1g. 
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We will submit t h 1·ee sepa ­
rate report.- t..u the inler nn ­
t iona! comnn mitv. Fir st, fl 
r!'port idenl1fy m g oplimum 
area :: for refugee sertle nw nt 
wil l Lt" d<'hver t:d t.u 1 hP Umt1•d 
Nnhon,:; H igh Commiss ion for 
Refug-e<~i> - A ,.,e!'ond report. will 
be "ub mitted t o th o BJldt 
Comm ission o f' rh e E 11 ropean 
Community nnci tnrget:> ceo­
nom ic aid pl'iO!" iti cs. The thi t·d 
report will he given to war 
cri mes pros~cutors iu 'l'hc 
Hngue w u se in ah·ntit)rin!f 
patternl' of village dr'struction 

:1& mclicative of g~.!nc}eide ra thPr than 
t...a('t.ical or !>trategit.: opt•ration::;. 

Due I u n Sl•r i,..s of n·fugee 
<'ri~e,.. in cen lrnl \ Jricu 1111 d in 
nor I h e rn Kurdt!>l an, s upport 
fro111 l110 U.S . Dl:lpartment. of 
Defense-P rogram for Hu mar.i­
tari.m AssistHnce \'l'as indt~fi­
nHely <.l e layed . rt•ojeet p rogl'ess 
i-; temporaril~ ballt d hccnuse 
lh( S L' funds wore crit ia.:al fo r 
com pl<>ti ng the .l.'lses..;me n t. 
~-\J ... RM has initi.Hed a foum~a­

Lion search for 1 hu fi nal 
$1 79,000 TIHI't'bbary I o complelt' 
oil phas es o l' I he project. Upon 
receipt of t hose fnnns. we 
t•stnnat"e t IHI p roject will l>l' 

fmished withi n H30 days. 

Assessing Bosnia 
forest damage us·ng 
re ote satellite sensing 
by Daru Fell, .VRiV! 1'1-f. '-:. candida It· 

T hL' Depurtm t nt of 
Forest Scienn.:s , 
w'lh the support 

of !4oro;; Founda tion , Bt~nyan 
F'ountlan on, NATO, and the 
Umted Stnte~ Protec tion 
Forces (l~PROJ:t'OR). in il ia reJ 
an intensive fort>st clnm.age 
assess ment of Hosnia to pro­
v ide informa tion for th~ ec•o­
nom ic r<)COni-11 rud .ion. Thh• 
pro.kd is p art of R lurgc•r 
t•ndeAvm des1g nPd to at-.sist 
eff'or tl' in repat.rintlng r e fu. 
gPe~> , e bl.;:biJshin~ priorit.i e s for 
n ·con;;ti·m· t ion tud reclai ming 
the environ lllent nnd prosecut­
in g war crimin als. 

The objectives of the d efore.s­
tntiun asf:es:.men t. a1·c to 
identif) the di st ibuLion am i 
si:CL of localizt•d tlefore s tal ion 
in l3osma and to ident ify 
r~m 1imn~ sland8 of com mer· 
cial t imh t-r that cnuld he wsed 

in pobr cunl !tct reconst nil' I ion 
achvit.y, 

'l'he defore.O>tnt.ion d.s-snss­
mcnt projeCL wa- underlak~:n 

to fulfill l)bligutwns for the 
succe.f::.~ful c·omplef ion of m) 
maste1·- ul' scit-nrr J.~gt·c•• in 
le!:'UWTt'n managt•mcnt My 
rommlll~·t!, t·hairf'tl h v Dr. Dave 
Vcrh~lu. r Jt'<'""l'ntc:u the 
di~wlph'1 •s 11f l' c.moto_• ,.:('nsiJ\1-:, 
foret>ll"\", ~l>Ob'Ttlphy und mt •r· 
national policr. 

The first phase of this 
project Wil.R Lo identify arcns of 
defon·stat1on. To nccomplish 
this ta"k sa.tellilt· images ol' 
Ho~nin ,\'1'1'1' uhtained and 
corrt:<.:t u.l t'm· tliJ. vrt ion and 
mJm. Sample poly~ons were 
crt'Ated t -;ing '~ound has('d 
pb.ot.C1~r.tph~ , and t·ovm· dusst-s 
wert? ~tloerall'd. Twu ,;ul1•lhtP 

irWlgt!"- wHt selt•cted repru· 
sun tin~ rlis t mr·t •lnlet;. l mngc 
select 1on wa..; bu 'r•d on a 
vatJdy ol crJtCJ·ia. incluriintt 
ln•t not limited to: cloud ~~over, 
h aze i rltPnsity, und time oJf 
yenr. Jilnnllv, image-; fr,•m .July 
Hi , 1981 nnd ,Jul) 18. l 9~)4 
wet'C t~huF.eu. 

Tht·lW i maget:-~ Wt·rc cnrud~d 
l•oth lor lht> cnrvutur~ ot" thl 
E a 1 I h Hnd Lhe t-:lll)ltir ul orbit of 
th~ salt>lh Le Thit~ prnc-css 

This i.<; a satellite inw gf' of tlarajcPO, Rosnill / mm p rert•ar 
1987. White areas C/TC urban de[tm•strd land in ancl nround 

i wol vcd usmg ol 100 cunt rol 
poin Is. road~, hri rlgcs. riven;, 
ond aJr .. lr ip~. ::;eleeted from 
N ATO nerialstrike maps a nd 
easily locntable 011 I he red 
band of I he imnf.!e. Tl11.:n tlw 
eolor wab t:oJTf,cted, inherent 
\'nrintion in ~f' "Ira} h:rnd 
qua lity 1 ue to ~l'n'IJr l!alihr.l­
ttont' aud a tmosphcrir· cnndi­
tio n s mu:.t 1.1~ cort·cct.ed 

the ci ly . reus image) 

A[!rnborealis Vol. 2!), i':o. I 



throt1gh c;olor r ectification. To 
n:d.i fy the color, Rpectral valUl~ 
extremes were f0w1d and 
matched for bolh imat. <>s . 

All 80 million pixPl" found in 
an imagr must he <:ort·l'la t.ed lo 
:.3 lanrl covt~r cl:1s~ifi ea ion. 
This IS at·compl i ~lwd u , iy,g 
s amp l• polygons de r ived from 
grounJ I ruthing phoLogru phs 
taken by a ~'ALRM tenm in 
199:1 and 1996. Over :~00 

points w<m=~ created on the 
g1·ound within homogenous 
cover grou ps, photogra phed , 
desel'ibed, and exaellocations 
recorded by GPS equipment. 

Fr om this in formation , WL~ 
created s1 x cover claf>,;c~s we re 
n eated. These clas~es a rc: 
coniferous forest, decid uous 
forest, wat.er, veg·etat(~d agri ­
culture, nonvegetat~ld agricul­
tul't~. and urban. After 
completing image classifica­
tion, a comparison b<>tween the 
two images was made t.o 
determint~ t.he extent and 
n ature of deforestatior . 

'T'he distribution and s ize of 
deftn·t~sted a r e<1s co1 responds to 
the loca t.ion of villages a nd 
front line conJ1icl areas. Large 
contiguous blocks were rather 
ran•. fndt)ed, only s ix areas of 
greater than 1000 h ectar Ps 

(2171 acr\~S) eMch wt~n. foun d, 
repr esenting ouly 2 .H% ol' 
dcfore~tl!d t, nds. Block::. of 
cle fore r-La t inn ran gi n~ in awu 
het ween ;uo ·md ~J99 hectares 
( 1 ,:2:55J:i and 2.A 6H.:) acr es) 
accounte r for i3.9"o uf Lot ;{] 
ttl't'ore~ta t ion. Oefor •:;ted bloeks 
ranging in si;~,e J'rom J to 499 
hectan~s (2.47J to 1,2:l:i acre s) 
covered 17.000 hertares (42 ,007 
acrfls) for 21 'Y.J of Lot 1l dd'or­
estt.d land ~ . Blocks i n vol vin l! 
lcf':-; than 1 hectare 2.171 ncn·.>) 
accounted for :19,.l00 hf'c tar e .;; 
(146,5;·3() ac res) or 71'/o ot t.lH! 

lot:..~ J. 
The wide distribu t ion, and 

relative small sizt> of deforested 
plots repr0sents a series of 
management problems. Dam­
age d trees r epresent. a source 
fo r d isease i nfestation. ln de t d, 
studi es have shown that war­
related damage in for ested 
areas represen ting j ust 5 '% or 
total forest cover, n OJ sultcd in 
l he spread of cliseast> Lh nt 
cv(~ntually killed 20 Yr, of all 
trees. Thu:,;. recla mation efforts 
to l'l~st.orc forest hea lth a rc an 
utmost priority, due to the 
singu lar importance of t imber 
for providing energy, construc­
tion materiaL and h a rd cur­
r ency exports. 

This is the .'iate!lite image ol Sarajevo in 19.91. N otice the 
image appears ltghter ouerall and the areas of delorest.ed 
white are larger. (GlS image) 

Agroborealis 

( rJ"a Llnn tP studL•nl Darn 
Fell rt't:\.utly \von fino~t 

1 htcc in n Geog~nphic 
Lnform ntion Systems project 
eontPsL. The conre~t was 
::-ponsored by the Alaska 
ARC!Th."FO u.sers h'l'oup and 
LhP E n vtron m(•ntal ~yst••ms 

Research Instituh. Fells 
proje<'t was ent itled. Assess­
Ing Dcturt>:4atiun in Bosnia, 
G sing H1 m ote Se U:Jmg and 
'rlb RblA receiwd h• r 
.~ward::. ~700 and a 1'1'ec 
o;oftwnn . licen se at an 
awnrcl.s cercmunv February 
l 1 m A1 < h or-tge. 

[•rojl!ct contP>stants WPre 
n·quin~d lo cr.mplde a rns 
proJect 1 ~ing a torm of 
spatial analys:ib,, uch as 
11ap displays and cukula· 
l ions. to r•esolvc 11 pl qblern 
or un~\v 1 a resParcla qul's-
1 ion. Th~ conte~l"" 1 · opPn 
10 all fu ll-time' .. \lasb.n 
studenth studying G-fS . 
• Judges considered original­
itv, l1yout and ,ic~ign use 
ofnu11htical toolA p!,lcti.·al­
Jt v t.tnd usefulne .... ::,, · nd 
tlnhly tn solve the stat ed 
p.·oblem . 

The contest wag held in 
'l lnJ Uil{'U011 with the a2"'1 

\la ... ka, ll rvevin~c; .11 cl 
\lapping l_,nnfe t Nll'P h igh­
Jightm~ h1gh la t II u de 
ll•c:hnoloJ.zy. 

.'p~ HJ97 
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Restoring spruce beetle­
impacted forests in Alaska 
hy Edmond C. Pczrhee, Ph. D .. e..-ri{ied FIJrt'>rfl'l', 
( 'ertified Profe;;sional Soi I ~c-il'nti:n 

S ince 1~~1) tht' sprtwe lwctJe 
(Dendroc·tonus rufiperznis). the~ 

mo,..t cleF-trucrivt~ forest insec;t. in 
_\Iaska , has infe:-tcd nearly ~.000 ,000 rtc l"l•s of 
Alaska forests . fi'ih'1tre 1 s hows th e bet>f le 

~8 infested nwnhe1· of acres in a given yen t·. Within 
3 "tand, spruce mortality, exdut"ive of' Sl!Cdliogs 
tnd saplings, C< n exceed 95 p•·rcent. Major 
infestations co l1r tens ufthott ·andS~ of adjoining 
al:res of white !:'pruce (Pic:ca ~-tlauca) Ol I he 
hybrid (Picea X lutzii) on ltw we ·t sidL· of Cook 
Tnlet, Kalgiu [s la nd , t he Kenai Pemnsula , the 
·\nchoragt~ Howl, the ~lFJ tanuska River Valley, 
and the lowt.•r Copper H:iver drainagP I north of 
the Chugach Range). SmallL~r outbrmtks in volv­
ing Sitka spruce (Pir:ea sitchensis) at·e l<mnd in 
Sout.heast Alaskn: Ola cicr B~:nT ~aliomu Pa rk. 
Admir alty Island , Haines, Sksgway, Taku lnlet, 
Stik ine Riwr, a nd Dall Island, 

The three spruce spel'ies nt'e a common 
t hread connecting AlaHkn'~ l'orcsts: white and 
hlack spruce primarily of thf' non coastal for·e st 
~tHl Sitka sprUl'(~ of the coa:t a l forest. When · 
ra ng-es overla p, especially on tht• Kenai Pen.in­
t;ula and a rou n d Cook Inlet, '1\-h ile spruce and 
Sitka spruce hybr idize. The h ybrid. called Lutz 
spruce, is not a separate spec·ies . Although 
white and hlack spruce ra n gt>.s overlnp and t hP. 
wo a re commonly found in th.P. same forest 

t;tand, they ra rely, if ever, hybridize. Black and 
S itk a spruce do not hybr idi7.e. 

The spruce beetle, a killer of .spruce trees, is a 
:\forth American beetle tha t il:' at hom in any 
fmcst conta ining any spruce ~:<pecies . 1 he beetle 
is found from the Atl11ntic Ocean to th r:> Bering 
Sea and from the far l orth to the sout hern 
Ro kics. Spruce bet>lle outbreaks have occurred 
itt [ Tewfoundland. the Canadian Ma1·itimc 
province , ~1aine. Colorado, Wvoming, Mon­
tana, Albe:rta , Bri ti, h Columbia. t he Yukon 
Terri tory. and Alaska. 

Thn spr uce bl~etle is endemic in spruce for­
t.!sts. It has been present in Alaska for centuries. 

A.grohorealis Vol. 29, No. I 

"Vhite .:.p ruc(: i:3 though< to bt~ lt:>a:;t re1--i'itant w 
the betc th~. hluck ipl' tJC't• rno::t resi~l.a nt w1th 
Sitka i:opruce being inl~>rmcdiate. Suiiccptlhility 
nf Lutz SJll'UCl equals that of white spruce. The 
haetle is usually pre,.enl in smallnumhlr~. 
'fypicrll ly, its attack~ <ln• -.o light tha1· tree:; 
survivt:>; hnweYer it do(•s kill a11 occasional t rce 
or stand. Woodpeckers, especirl]ly the northern 
three-toc•d wood}Jt:ckc-t· (Picoir/('s t ridactylw~). 
largely lu•C'p the tw('Lle m tht>ck. 

'l'ht! ,.pruce beellt~ n bark bet-tl<·, mines 
thr ough the ca mbium under Lh~ hark of the 
trel'! . The ca mbium coni tins the h'l'll'a conduc•t.­
ing tis~uc-B . I3eetlt" g~t ll ·nts blo1·k noLturo ;lnd 
nut.r1~>nt flow hetWel'n rnots nn1l I he trees top. 
Lm-va~ do not mine into th£. woud. 

No worldwide reeonl t!Xi3t .:; of a sprue beeLle 
epiuPm ic as large as thf t t'UJTenth tn -\laskn 
Oth t>r bark heetlt-' ~ Drnd1 nclf~/IIIS l:=lpp.) attack 
other conifers. Although thesE' ol her mfe!'latiollS 
may be "'-ride!->pl'ead, lhe Ul1p ,'lt'1 j,.; USURll:> [e,.:-.. 
scwJre bet';HlS" other conifl'r species oc·• ut· in tht! 
stands or nearby. Only u 1100 coastal !\Iaska 
and the wP.stcrn Yukon forest~ nrp spruc·L~ 

nearly the sole conifc~r tree Rpt>(·i~·li . Elsewlu·rP-, 
1110rc conifer species, greater topographic vm-i 
nhility und assochttt:d envu·onJHent al rondJtionJ-;, 
different disturhnncc regimes , and more intense 
s11viculture (hum;tn inh.!rvention) mHl.a~ conifPl' 
fores ts more r esill£>nl . 

Whal causes an enrkm1c popu htt ion ot spruce 
beet.les to explode nnd t'e<.Kh t:.pidt"mic propor­
ticms? British Colum bia n CX]lert Hodgl..inson 1 

li;:t · four primary l'<lctors 1 ·a iling o spruce 
beetle outbreaks: 

· Favorable Habitat: '1haded, fn. h s prute 
windthrow, l ar~:w diambler s la,.;l , ah,ln­
don ed logs; 
·Fa vom hie Weu ther: he:lvv 1•urlv snow, 
no unusual "cold sna p/' bc·fore Decembt•1. 
mild sunny springs; 
• Spruce Uncler Strt>ss. •l n1\.l1LO!lll~ l OOt 

disPase, mechamcal darnaj!c to or bn;ak· 
age or the bole: 
· Ovel'muturc Spr uce Fore~Ls : more l h B11 

141 ) ea 1·s old. 



Th f'i1 ~ two re~ult lL\ lllo rP hc~l.] ec;; th~ I llt'r 

twu lowm rht! ~J>ru<:e tree ti re,.;i .unCl' If hc<~ Jie 

number s incr•e:~se a nd host tcet'H a rc "uscep­
ttble, un outbn :tl~ will oe< t ll , T lw sc f.-t<'tors esi~t. 
ill A.l.askH tod a\ . Lark or I ret• ,;pecies cliversity 
furtiH•r i .1crcu~r:s -;tand su seeptihih1 .\'· 

lle;;plt t• the presence of these l'netors , manag­
e rs and ot hu·s apJ>t'<lr to l:!mhrRn: lHl qmrklv 
~111J;:h. fn• bn ~ OV~'r whKb th~y ll:tvL• n o conlrol 
v.. lwn e!Xplniumg Aluskn s UE;>\a luting epidem ic. 
l1s i n~ limited h1i rbanks datu, t limu1 1c warni­
illg was i"l)(J('UlatP.tl to h., t.he l'3lJ!>'f' or I he Kenai 
Pellinsl.lla outbn•aJ... . thJB, d<.::~pi lt· n n1j .II' r.•­
g·io ll<d dim a tic c1 fferr n cE..>s hetwt>~·n F.tirhnnkR 
a nd th~ rwre nwritimr K ena i Penin su la. No 
vn 1 id 1 mTelalion l'Xi • .;ts; nu ca ts · ,uuf uffl'ct 

rdal ionship ha" hPl'r dt>nl.D!.~It ·11 ed . Despitl' 
lack of sc.wnt lfir: evidl•nce. a 1\ I arch l9B7 Aln!<ka 
Oi \'is ion oJ l• or(•st ry memmamlu m s tates 

'"Current scient L sugge~b dim.du: wannmg 
could be ·• '1lltjor eauM o 1 h<• lwlltle's spread. If 
warm sum m t rs cou lln\.11' i>Pct lc population::; 
will be high.'··~ Late, in t h t' same parag1'aph is 
the r-tnte m~m " . . wht-te cl im1 rh L:O tHhLions · re 
fR vorHhle nnd con tiguuur:; m ntUl't• -.p n lCe ton ·::,ts 
1 . ·ist, o u t hr(' a.k.;; will st n k~' JWr iodica II~ " 

H oclgkin.3on 1 re iewt d <!arl) l'ffort s · th;1t 
ra nked centr:1l Rockv ~luunt<lin En gelmann 
SPrl•t't· (Pic·ea engelmalutill st andt>' SU'-'Ceptlhil­
i.ty to ri te beet! . Th nn us ing Brit1~h Columhia 
data a nd expcrim1ce, he dt•velnped n SL'il~nce 

based staud h a 7ard rat it1g sy:-;t< m [or v. h1 Le 
HptucLo using l'iH' variahl~,. and -.et:o of valtw~ 
for t>m!h: 

St and H ar.ard =(Ecologic Zont Site Qua lily 
+ !Jt(. Sprut.e - ~~ and AgP ~ D llFTl. 

Values Cor cat.h vari:\bl e an: Ecologic /! me 
( UiO)· ~11 l! Qt1ality ((1 ood = 1.66, M!'dium = 
0.88, Low = 0.3(i); '}(, ~pruce in Sl~nd ISO to 100 
= 1.a :3. 20 to 7!) = 1.21 <~() = (1 f>9)· Stand \ge 
{>1.21= 1.7H 101 to l:W=l. lO. < 100 = 0 12); 
DHI f (diameter !))'east h igh) (> 12 inches= 1.00. 
< 12 inches= O.i'iO). Stands with high hazard 
ratings a nd within one or Lwo milt~s ot a spruce 
beetle outbrea k :u~)a h·tvc a higL r isk of b eing 
attacked. lfodgkinson'.s hazard ruting s.ystcm 
::;trongly suggests that many Alaskan s pruce 
stands arP .u risk. 

The spruce beetle is il keystone s pecies, a 
spe<.:ies that has a centra l role on which thc~ 
integ-riLy of the ecosystem depe nd.;. 1 The 
eminent ecologi ~l. E. 0 . Wilson speak:-- of 
elephants r hinoceros, antl oLher big h erhivores 

as key~lorr• ::.pet ' t~s u 1 Alri1'<.1 s i'avannns and 
woodlands lwcause ··f,\ !hEn nliowr d It; rl·neh 
naturnl bi1.h tlensitil!'. 1lwv L"untrul h · <-'1 t ire 
:-tl'Ud l''l1 of L hP"'f' 1'~ hi I< I..; ' 

\II hough mud1 ,.;m ailer in ,.fa I ure than 
t>lephanh <Jt 1 ltit '' 'Lrus. sprttt:L' l l!ltlL ~ "lwJJwn 
cllJOWUU tu l~<H h nBlUJ'Ill hi~h d!'llSltlP'-, •. • 

l·ontrnl thl! t 1 tu·~ trUclUrt' u(' [•heirj h: thit31-ti.'' 

1'h11s the ~Jil'tlf"l" be tie is nn agenluf chlln~o. ln 
lar g-e num'H:!r~ . t•spt~ciulh uunntJI!"flll\' hhdt 
nu mher&, tht.~ ht• •tle ne~ath: ·I • impaeh 1lw 
m L,•bnt v uf rn.;t t ttr • '>fll'UCL"--tiommuted "t:o.sys-

t ·ms. In large 1111mhcr~. spr·ucc heellu~ k.i l 90'',, 
or more. of tlw IDVIl t't! Apllll'l~ in a .4nnd rtfld 

de ·a~tale la1 ~t~ .tr •.t--_ l'b · r '"ultill~ l.·u1l-. ·to 
the ecu:i) :-.t t· n j~ drHmHtw: The onC'e V(•rdMnt 
sprucP tnn•,.;t IH'comes n g-ho,.:t li.n·tst m1 lottg1•t 
able to supporl liv~,prllet.Hlcp •ndem. urgHni.:ms. 

\.Vlwr·t ~ f ·w or nc !<opJ Ut't• of' n g~nerat 1~m n· 
main, ;t \ 1:'n1lHll"ill'Y :lild jl(tl-5:-.ihly p<.!flllUIII'nt 

dc>dmc in the g-('nt tk diVI'r,.ity uf ~pruct. uml 
~p(JI ics th·pendenl . .l.IHHl marurt~ ~lll'liC'l may 
ocnll'. Loss of ruu ' t«' r hnhitar fot• vcrtt•l•r tle~ . 
llnn Vl'rlehrnlt•s, rd m , and o11u•r organism,; 
imp acts tht toot' dl.lin d.ltd e<'Os~·st~ J1\ procP!:'St•s . 
Dt>Hih of tbt• ~prllt c c:mopv al]ov.. .· lll•H'e SWI ­
j:;hin~ lo IT uJ1 tlw for· L flou1. la·lt',11:!ed JighL 
( nem troge:: grn~;,.;p"' anrl bhJ.1bs o f.!.ruw more 
\ 1gurously and I: 1<t ovt:r th~ sitr. I ncn•used 
~u nt->hine \h\flll':i llt ~rJtl. Lu'"'s <Jf Ji, i 11~ trpe,.. 
Jecnm:-<es ' 'ap•)l r::HL-.J •1nrti1 n .tnu <'lliltlg, ·-,.; 

Rtrt-·l m 11ow p.ttt rn-;. \l111f this caused hy the 
spl 1ee bL·ctle'.l YcH. beeou.;c the !l}JJ'Ut'l' h •••tlL is 
n keysto1w spc<.il'!-. . 
~pt·uce h,., Ue ... l_ft!et 1110rc than :.prun ~. The 

To\-\ tlfit•nd wnrhlt•t ~ (fJcndroin1 fOt('llsendi) 

)1re~t·nce i ::; jeopardizl•fL As .,.uch, it jg un indiea-
1 or Hp<.•cieB u f-ipt·c·it!~ with ~uch a rlt n ow c~cologi­
cal t.olerann• that ir-. pl't>::-.t>n•·t> pr ahsf:.'lll'P i , a 

"'F,';'IIl'l' I. Tlim.a~crnrl • f • U·.~ o( urur c. pr ll't l>n•tl< -;;;,,.,lrJ/ 11!11 

as r•'port.·d ill .. ll•ll'l/:<t ~<'• ~,; /it'fJltll JiiRllll ~I I·. ~[try I. ~!Jii. 
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~ood indieatOJ' of cnvironmentaJ conditions. I,:, As 
a ;;pecies sensih ve to environmental cha n ge, it 
wu.ms of a potent ial problem . An indica tor 
s peciRs ca n need ce rtain kinch. of forel-ots (sper.ies 
oom position ug£>, a rea) ot specific fem urcs 
wit hin a fo r·\: st. T he Townsend w<:u·bler, in the 
non-coastal forest a nd poss ib ly murl1 of Uw 
southcentral coa:- tal forest requir·es ~prucR l'or 
tws ti.ng habitr~l. Loss of s ta no s or ()\ 'en small 
drai11ages of spruce is of bttlP consequunc<~ . Au t 
loss of exte nsive a reas of sp t uce, su (·h a s t h a t of 
• h e curr-ent bee tle outhreak, mc•uns 'l'ownse ud 
warbler~ will he di ::-;p laced and poss ibly extir­
pated from large a reas . Re P-d ' identif'iet.l the 
Townsend warble r as h nving restricted h a bi tat 
sp<~cill.city within its breeding r a nge and ra nked 
it. ext inction susceptibility as 5 on a sea le of 1 t o 

(1 = highest a nd 8 = lowest); habit at lo:~ was 
I he basis for the ran king. 

Other s pecies th a t depend u pon living spruce 
trees will a lso he d..i s placecl. Poliuge, tv. 1g, 
ilratwh , a nd bark feeding a nd inhabit ing ins~~cts 

will disappear. Foliage gleatw rs, hi rcl.s !hat ea t 
foliage-fe eding insects, will bt• displaced if t be 
food supply di<;appear:o. Spruce seed-eating nnd 
bud-ea ting hirds and mammal!-> will be dis ­
placed. When Lhe woodpeckt: r~' bark bee t le f(•as t 
disappears, woodpPcker numhcrs Wlll crash. 

'l' he spruce beetle is an a gent of change. At. 
normal population levels , the beetle kills sca t 
terPcl ind.ividual trees or groups of tn~el-i within a 
stand, can cause mortali ty of sc;attered s tands 
wi thin a watersh ed, a nd even ca use serious 
damage to ~cattered watershl•ds wi thin a w gion. 
1'his kjnd of activit y contrihutt.>s to 1 h e patch ­
work mosaic of the forest. Durin g the last 
deca de or so, be et lL: populat wns hu ve increm~ed 
throughout mur.h of southccnt:Tal Alas k a to well 
ahove the for est's carrying capacity an d kil1in g 
htmdreds of thousands of acres of spntct~ . Beetle 
numbf~rs ar e so great that p reda tor s a re inca­
pable of control; th e bee llc simply "swamps,. 1t s 
ne mies. No matter h ow fast woodpeckers 

bre ed , woodpeck er s cannot k eep up with the 
spr uct! beetle . 

At outbreak levels , spruce beetles alter s pe­
cies composition of the forest: I he spruce compo­
nent is los t , t he forest cover type is r.on vcrted to 
a n earlier successional stage, und erst ory· plants 
are no longe r kept in check hy th e sh a de of t h t: 
spruce a nd become Htrong competit ors for an d 
controller~ of gr owing spuce. 'Phe lack or viable 
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spruce ,.;ecd red uees chunces of prompt. n:-~tural 
spruce r cgenerati n to low 0 1 non-existent Lack 
of r egPileration can l ~st fm· :1 con.sid<:rablP 
period-50 to more t hun I,=) () \'earl-i i,'-' l10 i Olll nJ' 
the q ue tion. 

Simply, the eli r~t imp.wt~ on a stte of a 
spruce hel'Lle outb1·eak are suddt'tl und lung­
term defoliation i11Hl t rt"'e mortali ty. The:-;l art' 
th e two principa l im pa!'Ll' uf' the b L•tJ<" to tb~ 
ecosys tem .. A1 thcn11"h be~c impa('t :-: ar~ not 
u n ique to spruce beetles, they mu .:t be ad 
dressed. To look t'ot• imp:wl t: only associnh:d w11h 
Ot' caused hy spr m·(• b eetlt:>,. igi'lort·:. thP nbvi-
ou~ the hel'tle is rncrdy tlw ag~:n t of change. 
Onct~ altent ion is foeuseu less on He bec llt• and 
more on del'oliatio, and trc·c mortality .. tlw 
li teratur~ is found tu he l'l("b v.'iLh informatiOn. 

Dura tion and in lcn ::>it} of dt>l'oli ttion ~ncl t1·ee 
mortality on living- a n d non-ltvi ll~ eco:-:vstem 

l'omponenls depend upon i-P<"I'iC•l::J compos1bon, 
tree characteri~t.ics biotlt: relat iom.hips. ~nvi ­

ronmenta1 chni·a <.:teristtcs •• 1nd urea mvolv~d. 
(mpact.· to a pu re whi I e spruce ..;t.~>nd will d iff ·r 
trom those to a mixet.l ,.tnml uf paper b irch 
(Betula papyri/era) a nd wlut£> ~prUlt". H ov. ever . 
impa<:ts s pecific to sprun· w ill be tlw ~a rne e.g., 
loss ofTowns<)lld wa rbler nc~ting ha.l.l itnt. 

[ndividual tree ch arncrr risricc: define s lurul 
t•h a raclcristics. vVitb l't't;pcn to the beet lt•, what 
pere~nt of th e ,.,pruce lrc'es m the stand areal 
risk? Huw m a ny t rces are already wavil) 
uttncked or dea d? llow mru:y h ec are ikl'ly to 
!'()m ain a liv e on<;e the ht•f>tT leavc•s'7 OtnPr 
flgents of ch a nge and lt'et• :opedes prese11t must 
be addre ·sed in a s imilu t manllel'. Dim c·nsioru,; 
of the live crown, length and width aR well a . 
bra rwh chara <: tL'l'isti.cs, a.n~ important for retllln· 
ing p recipitation a 11d proVId in~ habit<tt.. Lengt ht:~ 
of bole with dead branches HJid theil' lwight 
a bove ground address t he "tw•l h1.ddet•" t•on cern. 
Foliar biom ass quan tity am! qual ity affect tht! 
amounL of habitat 0 1· food avu]J·ibk•tor or~anism~. 

SUm d characteristics must then be coupled 
wit h e nvironmental con sim•ra t. ·uns. Tlw,.;~: 

include perc:e nt of wa tershPu m· ru!rion im pa<:ltJd, 
lan dscape location (ripa n an, midslope. tref' 
line), aspect a nd s lopo. prf:'v;\iling nnd sior m 
wind direct ions, soil orga nic horizon and ~u d'nt:e 

mineral att.ributes , tree root ing depth , a nd 
u nderstory species com po.sttlon and cove rage. 
These enter into un v pr E'st:riptiou for ecos~·stem 
restora tion. Percent and pal tern (mosait• \ "(•rsu!> 



large blocks of con t iguous stands) of i nfC'sied 
:::1cres totally or partially defoliated a ffect the 
in ten sity a nd duration of impact.s. Equally 
important is location of the site-. to b r: t r eated 
r elative to h igh-va lue s ites. 

Defoliat ion and tree mortality impacts in­
clu de : changes to comm unity struclu rf! a n t! 
ecosystem fu nctions a n d processes; changes t.o 
h ydrology; decreases in t imber va lues- both 
monet ary and a es thetic; wildlife ~md fis h h abitat 
a lterations that be nefit some species and h a rm 
other s; dec.:rea sed recr~ational 11pportunitws 
with incre ased liabiliti es; aes thE~tic degrada tion ; 
and changes to fire h azard. The changes nre 
neither st raightforwa rd n or simplistic. T wo 
questions beg; Wha t kind ol rl•placf!m ent forest 
does society desire? Does society even w an t a 
forest? 

The beetle changes ~tructure with in the 
ecosystem . Spruce provides certnin structu res 
utilized for h abitat by many organis ms: horizon­
tal to drooping bra nches, rough bark surfa ce 
small- needled, ever green foliage. Drnnch s truc­
ture nnd foliage define the cr own's architecture, 
someth in g a kin to a ton t: a top, an interior 
rehltively free of foliage, and an outer surface of 
foliage. Ench is t sed di fferently by variou::; 
or ga nis ms. The Townsend warbler rle pends 
u pon the foliag<~ area for nesting a nd insect 
gleaning early in the breeding sea son; t he borea l 
chick adee (Pants hudsonicus) uses, along wit h 
other tree .,pecies, t he hole fm- Hesting (cavit ies) 
a nd branches and foliage for gleaning. Certa in 
lich ens arc tota lly depc·nden t u pon live s pruce . 
In Scandinavia, some lichens , rP lis ted a s 
enda ngen>d becau se of t he loss of s pecific t ypes 
of tree crown structure due to t imber ha rvest. In 
Alaska, th e spruce beetle is the "harvester." 
Loss of live spruce s t ructures negat ively impact 
certain lichens, insect grazer s, a nd folia ge 
gleaner s . 

Defoh a tion a n d tree mortality chan ge ecosys­
tem p rocesses. Loss of crown structure a nd 
foliage means less sn ow a nd ra in retention and 
decreased evapotranspira tion by t rees. More 
moisture r eaching the ground and lesi-3 evapo­
transpira tion increase soil moisture. T ncrcased 
soil moistu re can cau se water tables to r ise 
(paludifica tion) and increase runoff to stTeams. 
Ra ised water t ables can s tress some s pecies Hnd 
improve the competitive~ ability of others. 
Changed s now depositio1'1 a nd melt p a Lterns can 

inc rea se s vr ing run urr. l•l l' rea .. etl runl)ff 
changes stream llnw ~~ nd n t e n L't~w-;~;:i; h igher 
flood lev Is. RPduced s b odr ca n incn•nse 
w a ter te mperajures and c.ntsL enr lil'! ,-,piing 
runoff. lnLrea.st d !'itrt-nmll,w ('flll 111odify 
channel d tdt at te.rJSI Lc.;s and proet>s~e·; i nclud­
ing erosw n a nd :wd1mcntntion . 

Loss of foliage per111 it s more ,.;u ul iJ:.!ht l'' l'cach 
the ground r<' :--ouJ1i.ng in w. r mHt·und dric-'r :--ooil 
su face hon zons .n summer \ \ .n ml'r tem JWra­
tur es incr•'<l s c n l.lt!!-0 of hioln~ical nncl cherni~:al 

activities. OrganiL mnt I r r rleca) r:ilt·s incre~ :-;t~ . 

Litter drie~ out llll'lit> l". N um he1 "' 11f ..;hu.tle-
rcq Ltir ing orga rusm" r l'''rl!use: :101111' ma y disap­
pcaT. Lack of S!hadt during the> <·oil ;;cnsun 
coupled with ligh l f d snow covt~r <"lll t•a.use soils 
to freeze deeper rf';j lllt inv tn ine1 • .. m:;l'd rwJUt'f' 
(fla shing) in the wa1•:-ning ru) S of thl• ~pring su n . 

Dea d ·w d dyinl-i Lrec:s provide s udden in puts 
of n eedles and fine: hranchE" to th• flJrr>st i1110r . 
This sudden addit i1•1 of l!Lte r, t •·n~ uf tons pr-r 
a crt> over a few w n·s , ,., folluw(~d h~ u lon g 
period of n o add11 ional similar materia I. The 
sudden supply ii'HI t hen dearth of lit tel fnl J nlso, 
a ffects soil chem ir>i IJ a nd hmlogic,1l pl'oct·:-:.~l!s . 

B1ologil'a l proce::-H~ ' an.• a iH·red due t o d umges 
in the food supply nvnilaule to or g-ani sms, 
especiallv mi(:roorgnnism s , h at inha bil lloil 
<wganic borizons Chang~~ 111 r aw ma leria lltree 
litte r), proc,.sses, an d prot:t•s · r ates vnpacl 
nutrient cycli ng. 

Dead roots los!' ht·ir htnmgt h a11d soan ai'L' 

unable to support I h~..; slamhng tlt·ud ~el" . 

H ence, dc·ad spr m·· rom a w lnnding fur only a 
l::>hort time ; once n II have faJ1( .. ll, th ere is li1 Ill 
m ore large wood) conif~;;r <h lJris ava 1lable tel the 
forest. f1oor or s t n -';t nts. 'fhlh ean h , v~ a 1najor 
impact on 1f1rre~t wl H'ld aquat1c or ga.uhmB as 
well a s in-stream proces seH. Deuel routs a lso lose 
t he ir power to bin d the _,oil a n rl pr ott'd. 
agains t erosion - partinll ur cot.CE'l n in the 
n panan zone. 

By killin g s pruce, a lnt 8uccessional species, 
tht) sprm.:e beet le sds pla nt ~ucces~wn !Jack h) 

a n earlier s l age. Srru<:<-! l'ur •sts clifJ:'Hr rm m 
har·dwood f,Jrests wLich chfter g-reat!~ from gr ass 
and herb communities (r.:arliur successional 
stages). Where fu·e is su iJPfl 'sseu , •• d iJTcr enL 
possibly abnormal .. ucn'ss ion.,sl pat hway Dl< y 
develop. Fr a nklin" .-lat~s th n ea rly su cct·ssional 
slag-es a rc u ;;ua ll} well reptesentcd 1n North 
A merican t<~mperme fort•stf: ru1d t.l .. •1 "old-
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growth" foreslR -;hou ld he preserved o1· r ecrc­
alt•d. Sun •l::trly. in Alaskn. late sc ral stands 
ufr:;Jlruce are vital ro muintnini ng ecosygtem 
hiodi vcrsit.y. 

Why should Al,lskam~ carL ahou th1~ :spruce 
ht•t•tle infc:>1n tic• 1'.' Alaska is rmnmitted t.o 
sustain~d yield of its replunishnble natural 
n;sou rcH;. Qj' fn fl jOr cunc:~rn l ll tnil!l ) is the 
ht11."tle's eeonomic intpru-t s due t.o "iucldPn defnlia­
t 10n and rlPulh of s prun:. ~on-commodity, m 
\ :llue concert1.s. such as things lhnt "t.mtch one\, 
.solll ," a re of t•qunl COll('(!rn. 

~JH Ut.:l! mortaliLy impact::> drastH·ally the 
hm ber resou rce. Dc~1cl trees do not contrib ulu to 
!'U!o\tttined yidd: thq .. · dotra<.:L from i I. Exe<~:-;~'j v'e 

nu m bcr s of tit: ad t.l't•cs an~ a lia bliiLv to su~­

tainecl yield. A.rgum~;n1.s ngmnst prompt salvage 
br·~·au :;e sw·h cuthng is not sustainable nre 
folly . Dead spruce u·e<!S have limit<)d u~e; tlw 
abilitv to use dead spruce fc11 c •rtni11 hig}1, 
v,u . .w addPd prmltu·t s includ ing veneer and 
lum ber dcctease;:; rapid ly. Once dt;ed, except for 
a r('w speci ulty llla rket ', th~ tlullar vqlue j::, nne­
f'lfth lo oaw-t 1ntb that of gr•'PH timher. Thi,., 
11 l·r n s less .stum tgc paid t(J the landowner und 
If' "~ product vn.lu~ to thP log~er. Deod Lrees do 
110t produce see<"Js for regenL!mtiuf1. Bec.'1us e of 
t hl' low vulue of tlPad trees, the economics of 
forest l't'to{t'ne;atiun i::> gJ•catly im paired. Low 
timber vulues, means timber cannot be lL-;ed to 
~ubsi di.ztJ other f(Jrest m a nagement activiliL•s 
inclu ding e n hnnei 1g wildlife hnbita l, recreation, 
ae:-thetics, ·md ma na ging npan an zones. Dead 
It ·L·s are a lwbihty, not a n asset! 

Spruce mortah ty impact!'; w11dlifl' nnn fish by 
aiiC'ring habitats especially cover and food. 
&uw dead trees pl'ovide essE:ntial wilillife 
(wood peckers a nd cavity nesters) habitat. Lh e 
t n..•cs provide an a bundance of food rKccs saJ y to 
:.mpport healthy popu la t ions of m any arumnl~ . 

Dc>ad trees provicle limited spec ies a nrl quanti­
til.!~ of food organisms. Successional changes 
favor certclin species ove1· othct q; early succes­
sionn I stages hencfit sparrows ·md most close­
to-the~ ground ne~t ing warbler::~ hut not 
woorlneekers, ch ickadees, or Townsend wa rhkrs. 
Birds and mammals that depe n d heavily upon 
spruc·e seed no longer have a food suppl)-. Loss of 
!:>pruc<~ means loss of hiding aud therma l cover 
I'm many animal s Loss of spruce means loss of 
spruce brooms caused by Llw tuRt. fungus 
(<..'hrvsomyxa arctostaphyli) whieh many eeolo-
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gist~ <'untl'nd nre impot•la ut for winiL•r survival 
of nut·tbern !lying stJll irrel:-~ (Glaucumys 
,.;abt in us) Somt• l'1.:ulogi.::ts f\Jt-Lhcr contend thut 
1hc i'lying squirrel j g e~sentinJ hJr Qucc;e.ssful 
di!1pCrsal ot' trufllP (f'ungu .. ) l'-]lOr~ .... 1 Tru.fl'lt!:; 
form mycorrhizae un green plant ,·oots and Hre 
impm I rrnt l'or nutrient tlptnke. 

Loss of spruce unpucts rf~C t'(•atllJil and aeo.:llwt­

tcs. ~ pt>opll. ir dud111g tow·i~t and 
hOJilCOWllt' r~, prf'f'~r living green forests . D~ad 
lrcc~ negatively impact rt.•al estate value. Deacl 
tn>eg pro' 'de on nhundantt. (If fulling debris und 
l':tn lopJlk \\oithuu , warning. Thus, dead tr{ti'S 

1\rc a linlJility for Pl'fl})Eu'I.Y owner· '\ P• t'' irulat' 
liah1llty exist::> lor recn•ntton entt·upreneu t""F: who 
111ust maintain sal~ condit.inn.., !'nr c.lientelt• 
th t·our;h :niditiouHI Lnul, tlcll>rte nutint~n:mcc 

Dead I rt'cs wnlt1hute to the fin· hazarcl. Fuel 
I) pt• eomlitioru; r:hunge trom cool forest umlt•r­
stunes t o open. hel'11 und gru:--~ uuminateu 
u mlcn.toriP.s. Fire conLrol r rm:edt1rr•s wul tim1J 

uf fire S('~snn clungP. Fud loaclmgiS change: Cor 
1'\ c:nn::.tdH·ahle penod of tunc there i:,; mort" 
•·ured, fine fucl1tl rhe dead ovpr~\4 ry. Then il 
fall::; to the ground; aftel' n fe .. , y~·tr::;. lnrgPr 
ntttlenul h( gm" to nil Coupled wnh cured 
h• rbact>ou s vegetation, 1 i.rc has a chance to rw1 
!.'rom one slaBh tH.:cumuhtmn to I hu next. where 
it bun1~ hot. lmpac.:tB c·1n la:.l fiJI' <1 few yt1ars to 
"cen ittry or more depc~nrling upon ecolog.cnl 
processes and rules. f '.il•e hazard <'uncc.>t u in ­
<"reascs as w1tnessf'd by Ll1 dLaring nLtirellr· ··tk.s 
at Cooper Landing ill ('OSt~ in l'XCes..~ or ::a 00fJ per 
aL.:re~ a nd pla nne d l'or lhe Anchor a 1.?..: aren 
lwt ween Clmhrncb :4tat.e Park and thr• ''hillsillL>.' 

Can A.l::t:sknns a f'f't 1rd tu lo.;c \Jort lwrn Fot·est 
el'osystem ben fits •l~' we kr ow tbem torlny'' 
S hould Alask ans he cone~' 1 PH wi:th leaving A 

legacy of healthy fnrcsto; that provide mnm 
options in terms of I'Om mod. lie" nnu values flit' 

future generation s'' Ts there a need to n.sttJJ·t' 
tht spruee forest eco~ "Stem,.; impact~d hy the 
spruce be,•lle in Alaska? 'l"w answe~ are ohvi()us. 

E cos '~tern restorntion i~ tilt. pr'lct ict nf 
reestablishing the histm·i, · plant :tnd an.im;ll 
commun ities ot an area m- reg10n anu there­
n~wal of ecosyst.t•ro s tructures. pl'o< cs. cs, and 
f·uncb ons essent ial for m.untainin~ the lie::;ired 
comm1.miiies into the futurL' 1lll~ dt•:;irf'J condi­
tion need n oL he natutul11r originuL Th(' efiort 
alter s sites with a n objl.~tivc to 1'1" •Rtablish 
conditions or opportunitil'S thnt pe1·mit. •JVPl 



time, cond i t iun" to su:;t,l in a L't> rl ·i1n s pecies nnd 
g~notie richness. 

AL m inimu m, society should J'CsLon_> spruc;e 
beetle~ impat'ted ecosy<;t t'ms to ; co11d.tion 
simibu · to thl1t. prior tn rhe eu rr~'>n t, ou t b rea k. 
Th e Townsend warhlt:r <m m d il'a t.or s pec;ies, 
sugg1~sts this condi tion m us t in clude den se 
stands of late successional ~prtt,~l~ . Rccreatinf;{ 
such ~t ·m ds requires rmmpt a el ion to emat1 t' 
avniln bih ty oi a equate quantlt.es of spruee 
s eed .md t o begin refores t ution. An uml)l·e lln 
organization of fl~dl) ra.L state, a mi p rivate 
landowners is ess~:•n tial to coordmatc activiti es 
~nu to rnake prompt, n lspon <.:.tblc decisions . 
There is no s ingle solution fo t· all impacted 
ecosysterns and stand." . for nil property O\llnt•rs, 
or management u m L. . Riological realitie;,; mu~L 

be accepted. P ublic process must aceommodat~) 

prompt action and maintain the productivity 
and biodiversity of the region. Protei's cannot be 
allowed to obfuscate r es!Jonsible ..tctions. No 
action is a willful det1sinn and often irresponsible. 

ln ecosystem restoration, c;ilvicultu ral con­
cern s involve adequate rc~genet~nion and st and 
treatments that h elp main Lai n { xisting s pruce 
sta nds of various ages, dcns it ie;:. and structurc~s . 

Specia l silvicultura l treatments may he (~SS!m­
tial to maintain critical habitat s 01 !--tand con cli­
tion s fm· some wildlife "pecies or human uses. 
Pruning a nd !-lingle tr8e t hinning of larger trees 
mfly be essential a round comm unities and in 
campgrounds to reduce individual tree stress, 
create a loss desirable habitat for t.he ::;pruco 
beetle, a nd reduce fire hazard. 

AcLivities in the ripa1·ian zone must conside t 
t he unique structure. processes, nd fun ction, 
found th m·e. Future loss of la r ge woody dl!bris 
inputs must be addressed. Establi s hing high 
densi ty, mixed plantings of cottonwood (Populus 
balsamifera var. lrichocarpa) and spruce is a 
high priority. Fast growing cottonwoods should 
make la rge woody replacement debris available 
within 30 to 40 years of planting; t h ese trees 
can then be felled deliberate ly into streams. 
Later , spruce will complement the cottonwood. 
Stre~m bank stahilizatiou must be pursued 
actively and includes regen erating under story 
species and placement of land and in- water 
structures. Riparwn ?.one activi ty is a pl·ofes­
sional effort , not simply an agency respon s ibil­
ity, and must involve professionals from various 
disciplines. 

Regc~nerdting ~pn1ce i~ critical to rc..;tm" t.inn_ 
Where pos~ihle, 1 llllra! .t·~•·nPril iu t~ :-<houlu he 

encou ruged. Thi"' ma~ DH.>HI sitr> JUt'puration t.o 
creat e g-ood ::;eedbed ccmJitwns for set•d •er m in a · 
tion . Tl11 oiJjl·ct ill In 8t cur _·pntce. nul hmd­
wvods . I f vlantiu~ 1 · t•cquil rd , ~cedlot~ rnu~t he 
U1l: most appropn.tlt• for tht! sih~. Use ol non-
lla I iv..:' :,ped<'s h.t,; 110 role:. in (Kosy.:;tPtn t·cstnra 
tion Althoug'h it muy he al~'lWtl that Pxntit · c n 
inl r0ase \o,:al binwven=it. tlwy d · ttat' from lhc 
ini.L•grity oJ natl t.d ecw·,y~tt:mt-. . 

Collecti1* ]t >c.t. spr11cr ~cedi~ t.:t·iticnl hec<~use 
seed-producing Ln~t's ar~ mpidlv dying. l•~!Turts 
must inclwll• coli ... tin ' light r·ow .. r m p:-: !'tom nil 
lan ds regardless of tv. nt-rHhip. fellmg trf'es lo 
m aximi1-.e con~ h~Jt'vest and paying pt'Pmium 
p rices f'or cones .tncl Sled . Tln.s is an t'mergel.<:y 
becaust• the bnelk 1 ffeC'1 ~ <t ree's V1gor .md 
ability to produce V1'1bh~ :-e(•rl. Idcu t illl'at.ion or 
colleet.ions and 1 rae k ing tht.' ir use it- 'l mu. t 
because, once exhuu st.Pd then • ma\ be 1 u futuJ•e 
replaceml!nt ser~rl 

S1lvical1 1 ral opt.on~ ~XJt-~1. tor t-e~lorinf..:' 
bePtle-impacted loll mds l 'n~cripticJJt!-l dt•pend 
upon site specific: t'0'1tiltion ~ a n d objt_>cl ivP" and 
include: do noth ing- salvagt> ·md do not 11111-! do 
n othing and pJa n1· ~ah age tnd ::;et!d; bl.trn only; 
salvage a n d plan t; hurn and plant: su lva ge. 
burn, a nd plant; f, ll btu _t, tnd ph 1 t .• . md 
salvage, s ite prcp·1rntw 1. "nd plant 

Within nc:b op mn. vari·1tions for IH hieving 
s pecific result s ex1sl 

Wit hin the riparian :tmw, .1dapt. ·t>at menl;,; t o 
meet current aud l111 ure rwl'tls asstwlat •d Wl th 
zone goa ls and co m·r rn..: . :-;llme adapt:~ Lions 

include: 
·Min imize salva!-!C impads: no heavy 
equipment in :r.ont.·- !dl t1 t>e5 t r · 1~ad" ,;o 
a..> to minimi:t.~ ~ll e· mhartk du.;tu rba11ce. 
• Do n<>t cut. tre€s nt~!ded f01 tnt ure la 1'gl' 

woody debris input~ 

·Plant l rces clo:-t; togEtht>r' to n .oplact:' ost 
spruce· include r'tJt.LDI wonds if moose 
browsing is n o1 .r pro hll;m 
· P lant shrub SJll'cies suC'h as devil.., dub 
(Oplopanax hun ulusl. 
· Place proper t hmu el ' elf v ic .s" to 
protect streambanks fr om erosion . 
• Fence streamlwnks Vl' ht•re nece%at y t11 

keep people out. 
·Plan fulure fel 1ng nf ret>s to provide 
la rge woody deln· i,.;. 
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Safety related hazard abat~ment is r ea li ty. 
Ahnte 'lwnt requires remoymg dead, dying, and 
hazard t rees. : lash must bu r emoved burned, or 
chipped. Prune l ive u ees to reduce the quality of 
the environmen t for beetles ami to reduc~ h re 
hazard. Along roads and t roils and in recreation 
sites treat the travel infhwnte zono lCJ n~duce 

liability and presm~ve what is alive. Pla nl 
l'lpruct>. but en<'uuragc~ mixed stands. Around 
homes and h uihlings, remove spruce from witlun 
the fi re defe nsi11le space zone :md plant en· 
encourage h ar<h.,rood !-!pecies within Lh e z.ont!. 

Prompt harvest of t..lead and dying trees is 
es~ential. To suggest t hat litt le can be clone to 
prevent or con t rol periodic beet.!~ outbreaks and 
not engage in prompt harvest of infested timber2 

ignores reality- large scale t~pidemics are 
preventa ble. Within the boundaries of' an exist­
ing, large epidemic, li ttle can be done to stop 
ltigh hazard stands from being overcome by 
heetles; hut impll cts can he r<.!duced and smaller 
t1·e.es made less nttractiw~ to beetles. An objective 
in promptly harvesting at-risk stands is to 
capture value for the landowner. private or public, 
so thal conifer regeneration costs are coven!d. 

Within boun daries of regional and watershed 
level beetle infesta tions. log high hazard stands 
by removing spt uee only a nd leaving the hard­
woods or clear-cut all species. Uniform seed tree 
cuts or diameter limit. cuts gem}rally do not work 
with spruce! Clllmps or small trees wi th S(~Od­
producing trees .-;uggest a patch- sef'd tree ap· 
proach. Prot('ct dumps or p c.ttches ot' t hrifty young 
spr-uce, seedlingc and saplings, wherevur possibl<~. 

Good resource managers strive to prevent 
spread of the beetle from outbreak areas by 
idE-ntifyi ng slands at risk and taking action. 
Preempt ive actions to control beet les ar e far less 
costly t han ecosystem restora tion. Hawley and 
HH wc10 in their 1912 classic. H n·estry in New 
England, descrihe the u sc of ~anitation and 
An lvage t;utting to help o;top the spread ofthl~ 
beetle. Alberta uses three strategies to control 
::.:.pruce beetle outbreaks: pbermnone-b~tited t.rap 
l r~I'S, felled trap trees, and salvage logging; 
Hriush Columbia, uses timely salvage, sanita­
tion, and host depletion st rategies. n 

Jlodgkinson 1 explains "Proper spruce mili~ation 

·un significantly reduce the amount of both 
infested host material and ttninfested potential 
breeding materia l... Effective ut ilizMion or 'good 
housekeeping' reqtm·es t hat: stum ps be cu t as 
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low as possible : tree-len~rth lo1!~1ng u1 n 10 em 
( 4 inch) top ut.ihz.ation bt used ~md 1111 l 11ps 1 e 
scal tl'·rocl on 1 he bloek or pih:d and burnt.; if 
permi t ted, all long bu ls should be ptli'cl nnd 
burned on suitable l11nd.ing.:: or l Jsewhere hefoJ't' 
thB beetles c•merge, ptompl n:movu.l of t•cige 
wiudLhr ow. and deckt'ci and ~pillcd Jonds betbl'e 
they are a ttacked." 

\Vtw re bark bectlfls hav~ St"ven h• impucte£1 
spruce forests on a regional La:-;is, e (X,:-;) !il m 
1·estorat ion is essen liol. Wht-rt• beetle outbreaks 
are small in size, prompt ction cun control 
their spread 13ark bet>tlr 8 are ·contrCJl lE-d" and 
ti m her va lue:::: sa lvag<:>d tlsewht·rc in North 
Amurica with saJvagt• LD.COm L· paymg for regen­
et a t ion . Alaska needs thiH kind of promp l nctiun 
to avoid high cost ccosvstem n.str •·Mion. Public 
involvemL•nt, although e::<Rehtial, l:annot be 
ma naged in such a wny thai essen tial. prompt 
aetions nre delayed. Vet v few beet lt!s attend 
public meetings. 
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Rt:tiuvenating the and: 
Convetling nuned lands to lhrivtng ecolog £cal con1munities 

by Dr. Dot HPlm 
T?e.c;ean:h A.ssociute Professor o/ \ 'egetal ion Ecology 

at happens to minod 
t.tnds after mining is 
omplcted? In the ca~v of 

coal mines h csc lan ds are 1 egradcd to tht 
a pproximate original contour of the s ite ann 
revegctat ed by naturn.l and/or a r tificial means 
to meet stamh. rds t>Uitable fo1 a 
pre-designated po~t-m i t iug la nd 
use. such as wildlife habita t In the 
case of non- coal mines, the s i•Ls 
need to he prepared so nntu ral 
revegetat ion can occu1 Sites may 
nlso need to be seeded and fertdizcd. 

l he techniques used are a s varied 
as the goals and timt· fl"fl mes. Three 
main objectives arc u :::>ually present: 
()) (;Ontrol erosion and stabilize the 
!:'it( , (2) achieve post- mining land ust 
to meet regulatory r e< uiremcnts, and 
(3) maint'lin good pu.blii: relations. 

Tlw \g-ti cultural a nd Forcstrv 
f..xperiment Station (APES) be( mC' 
involvf-'d in t•evegetatiou in 19'1Cf tn 

conjunction with oil- related development. 
A FES has since become an innovator in 
r ecognizing t l t• biological pror P ·ties of soils 
und reconstructing ::;elf ,.u ,.wtning plant 
commu n it ies on coal mined s1 tes which 
must meet more stringont re,~ulations than 
oth er development in dustriE> .. 

Init ial studies by the A.FFR focused on 
eollecting native plan t seeds a nd selecting the 
varie ties most promising for forage nnd 
conservu ion purposes Som e uf the most 
successfu l grass s pet·tes for gt•ncral soil 
con set·va ion in Alaska were tkveloped at t he 
At< E&: Ardared red fpsr\le (Festuca rubra) 
was re lcust tl in 197H :1nd Nurcoast Bering 
hail'g! c\S,.. (Deschampsia ben ngensis) and 
Not tr m tufted hairgr.tss (Dcsc hampsia 
caespitosa) in the miJ 198Qg N orconst and 
Nortran ~. n be g reen , vigorou .. plant s after 
seven ye;u·s growth on low nuh ·ient soils with 
one ft 11 ih .c:ation. This contrasts t,o introducc~rl 

species thaL tledine as thl iniliul fertilizer i.:: 
depleted during .md h''Y!JIId Lh L l hird rt'i,., . 
These two hairgnh.'l r•.Jlth ·n· · r 1ay .tl~o prcwide 
il biological control tor lPss rlesmtble plnnt 
~pecies, such as b1uejo' n1 ('t:ugt ass 

(Calamagrostis cuna£h'n."' 1. t ILlt 'IJmpet~ wi h 

woody plant colom,etS. \\ oody col mi:wt·s arc 
c ritical to native plant co u mu11i ' tl.t '-'l :op­
mu 1t. 

ln th~ late 19~0r< m it • d land 1 1. wgct tllon 
rcsctuc.h nt rheA., bi~ mud1 the tran~i t10n to 
ecological llpprcHwucs in L'o.tabli.,.h ing na ive 
ph.n t com t n mit It'" nnJI'(; n•ad ily r nd reducing 
ma 1ntcnanCf'. Uhst:n-tn!,t Pntu 1 a I l'ltll'l·essional 
<'ommunitiCS on dt....turbed Ia nL ~uch as 
floodplains, dcglu." · a tl d m L'll' t 1rl .. 1 ban­
cloned mined llul1b 11 'hnl DinK \h ttnrlerblnnd 
na tura l p rm:e.=;,cs t h 11 r.nn he m 1111Cked 
dur ing r e\ t•getalmn 

Curren t s trult··,ie" inLitHh' LIC'" ti11~ 

microtopographv Lhing .!1 't '1 n •diu .1\i<ltla l le 
1 n t he s it.c 'L'ld st...Jt tbh fm tlt• l~"blred plant 
species, and uRing ph I m lcriLtls .r•>rt the s ite. 

I~cvegetation l ,h <ll pl'.1Ll hwwil. 01 n ~ tu­
ral coloniza tion ; 11 ~a1 b\· · tcromph.;ht~d b" 
intonse sitE' pr e:> p tt•lltion. .,,., dmgs. 
u ·ansplantings, .. nd othet' operat:onR: or it ean 
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use comhiruuil ns of both \l'aLur aJ co1oniza­
lion eoulrl hL the mosr effectiv'" nmleo~ L 
pffic:lent 11wans of cstni)lishing nati'vB vegeta­
tion on uist ltrhed Ritf"~ . HIJWI:''\Il!r, (lfhl'r 

processes may hr rU!Pded to ron t.r ol erosion in 
lhf' fit·st few yenrs and ostahliEb successional 
communities com pailh lo with the tl~sirecl land 
use in 5 to 10 ).cars . 8perie"l, l'Spccially 
f,~ll ssc~ ar~ fr~qUPn1ly 6eerlec..l t o estnhlish 
ground (~Over in Uw short term. but thP,.;e may 
intt-rfcrl with long t.e1 m goab. Stratelries w~ed 
in mined land rn-veg£'LHtion 1:1re Lt~Wllh a bal­
ancing l:.l c~ of sh ort 

ent.s but <~rP tntJt·~ ea~ily ·rodt-d than coarse 
tt"''\lun~d ::,oils. Surface sods ma, han' organic 
nu h·ient poa18 that "lo~h n .•ll•R."t' nutriL·nt~; 
tht·ough \\eathet ing nnd derompo~ilion, but 1s 
not :mflkientlv uvAilahle inunpfljately. 'rhP.se 
ntltrient pool .,; ure made nvailahk to plant~ hy 
mycor rhtzal . ) mbio~es. Mycort hizt:Jl fungi 
help the plant i.lbsorb nut l'ient!' und moisture 
from the soil. and the plant provides the fungi 
with c-arbon as an energy sL>un;t.!. Tht! myl·ur­
rluzal fungi pre!wnl in ~"u il d •pcnds on the 
plant. species and ,.;ucee:-- tOruli ~lnge of the 

\"eget ation . Othrn• 
. . 

t !l·m needs auc..l 
long term goals 

26 that m avvt'lr\' LVt~n 
l'l'om one P<1 1 1 of a 
miw.> to an o tlwr . 

revegetation- a balancing act of short 
t e rm needs and long term goals 

mlct oorgnmsms 
pr ~ent. in :;oils 11\Hy 

llt· e~:,~ utial l'or 

Plnnning l'(•vegetution s1UJ1:8 with an inven­
torv of soils and vegetnt.ion p1;or to mining. We 
irlt.!ntify n'qourees avmlnble, df't1•rmim how on­
:-:itC' resources can be used to maximum bem·fi.t, 
unci determine where additiomll umenrlm ·nr;-; 
such as seed a n<l 1.l!J LilizeJ mov he needl•d. 

Post-mining t•nvi runments a re different 
from pre-rninmg environments. Alt h ough 
ve~n'l ation and ~CJ ils a:;se&!';DH!nts pl'l!•r to 
mm ing determine whn.t plant speeies anrl. 
~01]:.; were p rt>senr. Lh e ecological require 
nw1t1 s of the plants and the post - mining g<,als 
mw;t be eon sidered in con juuction wi h di fft>l '­
ences in th e post-mining envuonm,.,nt. Pr wr 
to mining. tht· plants. may lw growing in 
shelt-et·cd, ~hudy sites on well- devclopt.!d soib 
with es tablisrwd microbial comm unities . After 
min ing Lh e environment may be windy and 
sun'1y. Soil!; hnv<~ been dra&twally disturbed, 
ond stockpiled soil8 may have d ifferent pror> ­
ertleR from the original m at<'rials, P"lpt' {;j d J.v 
with respect to biological propP.r t ies. 

Some Roils resources may hf' particulurly 
bencfiei.11 to nehieve revegotnt ion goals. Even 
though low in exrractab lc nu trients, Cl•rtain 
soil malet·inls ca n retam nutnE'nts longer 
tlu111 others , th u s redu cing t he need fo1· mul­
t iplt• fertilizat ions. Soi 1 prop<>l Lies lha t can 
nss1st succession include ph 'E= ical pr op rtics 
RUth as pru-ticl!:! size distrih utwn (textm·e), 
chemical proJ>f'rtles such ~ ::.; c~xtract.able a n d 
tota l nutr ients, and biological properties RUCh 

M soil microorganisms and hu ried p lanl 
propagule (st!l'd, rhizon.w ) banks. 

Finer textun~d soils cAn h old mor e nutri-
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d<>co Ill position. 
nutrient C'vdi.ng, 

a nd ot her ecosystP.tn p1'1K'e.s,;e~ needed to 

estahl ish functional ecolngi,•al cnmmumtil'.:S. 
Natnral c;uc<:e~ .... ion ran he fat:ilitAted by 

nmc ndrnents such as plant matc.riab (~t.:ed or 
< 1 l t.mgs ot' vnriouR plant spcciPs), fertllizer, 
and inoculum for svmhint1t: microorganism.::;. 
ln ban·;hl r ~iLcs, graose::: tun help cont rol 
L ros ion add organic matu.:r to Lhe gnm th 
med1a, and providl· surfm't! rutlghne-., thRt 
helps rcduee lhe :mpac·t of wind. Tmting of 
!-leeding (fall versus spring) can produce more 
,igorous plant gl'(H,vth or .,;mm· sites tur ~ume 
!-'p~;.~cies. Seed anclt•utring-~ providt b'1'nund 
cover until nativl~s can et't ftl>lis.h and mneasP. 
surface I'Oughnl's&. 

Plant mut,mals cnn be collucted from the 
site or, m some casPs, obtainl'd commercially. 
Fertih zt'!t provideR reac.rly :'IV.illahle nun i.cnts 
ln improVl; plant L'stablishnwnl. Fresh (llVc) 
"nils provtd~ micruorganism:s {or dceom posi­
tlon and sy mhiotic relations. Conl!n !:'rr'iHl 
inoculum may not be av, 1loble for cold n ­
gions so t he'>e ort-:;1le n•:.Oll reeF can he crilicn 1 
in cs tah]isbi ng certain plant communitil~S. 

Exten ::;ive resea rch was dune un c·~tnhlit.h­

ing gras~ specit•s and alde-r (.4./nu:; bpp l on 
overburden ma er ials in the latt: 1970s and 
early 1980i':i . Vegetat ion .md soils chflracteris­
Lics of revegetaled sites lq) to l7 ~PBJ ~old 
ha ve hcen clocu menlt;d ,:\1 U:>ihelh Coal Mine, 
which began r evPgL'lati.on trials in 1971 und 
actu a I revegetation 1971. On ->Om e of the 
older ~"; ttcs, initiul wus~<:>" used fot l!TD.-.ion 
conlrol have died out and e:-<tcns1v~ woody 
colonization has occurred. 



In some cases, the diver,.ity of t he post. -· 
mining eomruunity IS suuill'lr o th at of t he 
pre- mm1ng commun iry I )l versity i>) indf'x 
reflecting number of ::.pecies and how evcnlv 
cove1 is dis tribu ted ~ rnong th<·m. Even wh~re 
grassE·~ w~.:re t..sed h\.~~wi ly fen >)hort-term 
e rosion control, woody species have exten­
sively colonizetl some sites. 

Beca m.;e seeded gral-li'iCS 1:1t·e likel} to die or 
become incons picuom: within 5 to 10 years, it 
is dc8irahle both for n~vcgctation success .tn d 
economics Lo make u se of on- sile resounes 
to facilitttle natural proccs ,.;l:!'> . 

A proposed mine fi n th<:> Malanuska V 11-
lcy Moose Range nePded to establish moose 
browse a fter mining. T he plant s pecies u su­
a lly cons·idercd best for moose browse grow on 
£1oodplains where the soils have nea.r neutral 
pH va lues (7). T he soil ma terials proposed a s 
a growth media had pH values near 5.2 to 5.n. 
We didn't know if tlH~ desired plant species 
would grow under these condit ions . A study 
was imple mented to evaluate seedlin g-s and 
rooted cuttings of scvnn wood)- !'ipccies on four 
growth media (three :-.oil mater ials L<nd one 
simulated overburden). Overburden is the 
geological material below the soil but above or 
between the coal scams or ore deposits. Mate­
rials for six of the species we re coJlected from 
pla nts on rhe proposed mine ::.1te. 

After eight years some of tht:~e speeics have 
produced tall shrubs nnd trees averaging more 
than 1:1 feet tall on some sites \\ ith no ferhhza­
tion. Native colonizers grew beneath tho t r(;.oes, 
resulting in almost complete ground cover, 1'his 
was without seeding or fertilizing. These sites 
had a particularly favorahle growing envirou­
ment. At other :iltes where the growth potent ial 
of the soil is substant.ia lly less, native coloniza­
tion is almost negligible. 

These trials help u .s understand which soil 
a nd vegetation ehara~.:.teristics faeilitate the 
revegetation processes , Salvaging soils re­
quire special handling and add subs tantial 
cost up front, so it is critical tc1 know if t he re 
is any benefi.t to using soil. AI< ES t n a ls on 
various sites identify where it is appropriate to 
salvage soil for mined land revegetation. 

In this same study, grasses were needed to 
control erosion but concerns were raised 
about seeded grasses and bluejoint reedgrass 
competing with the desired woody plants. 
Bluejoint n egatively impacts forest regener::t-

hon in Sou tl1cL•ntr1l anc: Int er im· A.laska . 
Seven gra s \"ll'i<.tics anc sevel·al mixes were 
tested to dPtel'min..: which grasst ,... might he 
bes t for P-rmd~m control and ro npel iCon w1th 
t h1 • unclcsi rabh· r·nlomz.vn h\1l still he US11 bk 
'Nh e re moos~ browse production wm; the 
pnmary cnncetll. 

Other sh1d ieR b. 1ve lookPd at inNvHl:lin g lhe 
mycor rhizcil inoc dum m wood} p . nl~> at net1ve 
and abandoned mined ::.ites. I\a tt.tn.il coloniza­
tion on a n 'lba nuoned plan•r m· nL~ uhJ11 • the 
~teese H igh \'1')' was doc Ulllt't tt<d pr iur lu 
reclaml"t ion , Pnl.l.ow up studws on "•(. d •d J.irass 
species, timing ot st: eding And ft•t•f dizing, and 
timing and elevd.tion nbme watet for plHnt ing 
rooted and u nroolt•d cuL Li.,gs wen~ tonthwted. 
Although placf'r miner:-; <'tHl depend compi L•tely 
on natural coloruzati.on foJ their rl!vegeLntion, 
some are using- grassPH ill Lh e .short LPrm l'nr 
erosion conl.rol and ap)le:l w ee. Tb.is incr t-a!-les 
the surface roughrw!-i~ whith could result m 
increased native seed deposition on the :;itt. 
One placer m.inm. ne.r-u Wi..;t.•JIHill is evalu a tin g 
grass s pecies and fe n ilt zer'> t o cont rol ero­
sion. improve natum I cokmz:nion and 
compatibihty with neighbor ing l.tntl u..:eb. We 
are evaluating n.tlu.nl coloni za1 ion on differ­
ent slopes, in urew; with or wit.huul 
fertili:6ation, and \Vl th or \llhout -:;cedmgs. 
AFES personnel have al~o been involved with 
testing sewage slutlgl o.q an ametulment on a 
Fairbanks mine . 

Each study a dd!; 10 ou r knowledge on reveg­
ctating mined st tos . Results help m im.!rt> 
achieve better reve~tetatioJJ ,1nd enviJ'(mmcntal 
regulators lo bcttH unde1·~t nd tb"' iulp[wt~ of 
the variouH opiianb . Now we can lwr ves t our 
under ground naLural r esou rces and enjoy the 
rejuvenated land left behind. 
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A.groborea.lis Spr h v 1997 

2 '7 



28 

Tundra plant succession and 
vascu 'ar plant species diversity 
by Dr. Jay D. McKendrick, Robert C 
Willdnson, and Dr. Robert G. B. Senner 

0 nc intrigui ng n~pect of vlant 
ec..:ology is plant successiOn . The 
process has hecm de~c 1 ibed as an 

orderly, and thereby predictaLle, ~equenc:e of 
pfnnt communities beginnir1g with pioneerin g 
colonizers on barren sites and ter mjnating 
wit h the relatively stable endpoint idLmtified 
as climax. Tiu~ classical work was d fo>velopcd 
largely by Cl(~ments (1916) for the ~ebraska 
pmirics and was driven by economics. Dete­
riorating prairte pastures and rangelands 
were a problem so discovr2ring the pla nt 
successiona l sequence of the mixed prairie 
wus immcdiatt> ly useful to livestockmen, 
landowners, a nd lending infititutiom . T he 
prairie was periodically str~:;sed with drought 
,mel damagPC! hy excessive h ay harvesting a nd 

1:lll ttu '' !lT .J::.w Mel< ·udrwk 

Hobert C. Wi!h£n~;;on examines u robust Care::r 
dump that is wloniz ing on grcw ellill exploratory 
well>ite, Sagavanirktok River Delta, ea::;t of 
Prud hoe Bay. 
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livestock grllZ.ing ily km>v. ing t h~ plant 
succe;-;s ional sequenct:, om.• could more accu­
ratc:ly dct~rmme e ither thu degreu of damage 
or recovery stag~ for n t,>ivcn pi~ce of land. The 
Soil Conserva tion Service later refined und 
quantified criterw for jllllging rfln~elands 
ha::.cd on the p r(•sence and prumineuee llf 
plants that were eithc>r d~!treaS<'r.o.;, incn:a.-;er.o.;, 
or inuaders (D} l stt>rhui::J 1949) Oect·eust>r:. 
were species of lhe climax ronu_mnity ruting 
high in their palut ability fo r grazing li\'C~Rtock. 
Increasers were memh( r 5 of Uw climax com­
munity or a subdima.· 'ltands and were Jc8~:~ 
att1·act ive to grazers t htm the dect·eascrs. 
Invaders were spPcicti of plants lh fl t w L•re not. 
part of the clima..'i: commumty and ccmld only 
occupy a give n site ::tftt>r tbt:> climax c·ommu­
nity was seven~l.)' weak(•ned or lntJrely de­
::;troyed. These invndcri:i were often tlw \veeds' 
of croplan ds and unpalntnbll· lo gra~er~. 

The out come of rho.sc e. 1lv plant e<;ologi('n] 
s tudit-i:i vva:~ more t han :.olut tons t o munnging 
deteriorated prair ie; it expnuded acceptance of 
A. captivat ing fi ld of science ba~o-ed on the 
interrelation::.h ip bet Wl'l!ll hvmg orgamsms 
and t h eir envirunmrnt. Unde1'6tunding plant 
succession is as useful and interesting odny 
as it was during its di: ·uvery. 1l'hP a ppliC'fHJOn 
of plant Pcology vRries with the managument 
ohjective. Plant S\t{'Ces:::ton U::! the process 
agronomists a nd weed scientists Wil:'h to 
prevent , o s they ... trivt.: to mflintain cumperi­
lion~ frE!e fieldti for crop produc.:tion . How~ever, 
the cl imax vegetation of 1 hP pruirie i' what 
s tockmen needed to feod thci.t animals, ~a 
their goal was to promote planl ::-ucceR&ion. 

Principles of plant succe~:-ion u.rP \.lsucl on 
wildlands to manage timber and w ildlife 
h abitats, design n~vegetat ion prograr.ls , 11nd 
evaluate condition 8.nd t rend fw· distl.U'berl 
sites . Unclerstanding pll'lnt ecology, particu­
larly plant succes::.ion, nnd knowing the 
respective roles of various spPciL·;; give depth 
of appreciation to na t ul'e oh3e! vcr-. ami in­
creases the pcrc..:eption of whnt they see . This 
understanding and appret:intion must hL 



acquin~d for each cco~ystem, due to climatic 
and species variations. 

Seral plant communitif~S an~ usually mon~ 
productive in terms of hiomas:-:, and nutrients 
cycle faster through thc-~m than through 
climax communitie:·. E ugene l . Odum (1959), 
a prominent ecologist at the U niversity of 
Oeorgia stated: 

It i ::; mther amazin!{ that in a {5real 
many instances, organisms which man 
most desires to perpetuate are members 
of early sera.! rather than of late sera! or 
climax stages. Thus, most game birds, 
many fresh-water game fish, and many 
of the most valuable timber trees thrive 
best in what arc, actually, temporury 
communities. 
We agree with that observation for Alaska 

and add that in the A . .rctic, t he diversity and 
often the beauty of tlcJwerin g· plant f'pecies is 
much g-reater in seral tundra communities 
t han in undisturbed climax communitie.s. 

Recently, we examined vascular plan t 
species on severely a]tered h ahitats at ~xplor­
atory drilling s ites and adjacent undisturbed 
tundra in the region hetween the Sagavanirktok 
and Canning river drainages. l'hl' accompany­
ing graph ill ustrates a greatt•r diversity of 
plant species on disturbed Sites . l.le~ides a 
difference in number s of plant species, there 
was also a greatel' abundance of f1owering 
forhs in the scral stands. ma king those sites 
more interesting to \\; ldflower enthusiust::-;. 

The scienee of ]) l Ill ecology expl:lin.., tha t 
ser;,ll communiti ~ mmlify 1lw t>ll', irorunenl 
maluug it more su1tahlt:' lnr succesbors , which 
eventually rephWl' thL initial colOILzcrs . T n 
the Arctic, thes(• colonizer~ Cfl pt 11t·e .... now. 

shade the 1-'oil, mid li ttt>r 1 thl' surfat:l:l and 
roots to tht> suh~urfau:~ . Mn:;sc..; In\ ade and 
build a layer ol' pent that msulate · the sml, 
elevates moistness and rr·duc:el-> t hicknec;c; of 
t he a.nnmtl thaw I u approx1 mMelv 'l.ll m ches 
(50 em) or less. Lee lcn~es ~md wedges form m 
the soil, and polygon patterns predominate 
the land surface. Ev ntually. L l1\'t l f.lhmcnta.l 

conditions changt.. 1-10 draRt cally that only a 
few, if any, of t 1L' nnginu I ~;pecie:s of vmwula r 
plants are ahle to s urviw•. 

Tt is the influ .ncP of mosbes t b..ut is perhaps 
most influential in chcw gmg the unv:i.ronment 
in the Ard ic. N t'BJ !y .ill t hu colomzmg forbs 
are forced ±r om th! habitat, which has become 
inhospitable t o t h l"m. \V' I hout. naturAl d tRtur­
hances such as soil e r•os ion a long s t r·eam 
channels and penodic draming of Iokt> h a.;:;ins, 
there wou ld he no environment in t his n~gion 
su itable for thes e att m cti> t.> f1ow{'Iin~ piA 1ts, 
~nd they would ht> t'on.-ed mlo extinrtion L) a 
luck of hahitaL Their ver) c>x.isteanct> depends 
on the continual desttu<.:t.ion of cli mnx commu­
nities. Although lli:-; LLJ r'hance of t h L I'U'ctic 
tundra is n0t advoc att·d a.b a km rl managt~­
rnen t ohjecL1ve. t ht>,·e are positive res ulti' to 

Eriphorum. colonizes sh. li in partially drained laJw, east of 
Pnuthoc Bay (ahOl'C). Northern tansy (Descuraini.a iiophioides) 
!-[rows i.n the lo~ ft>nn gruvelu.:[!dation p rojtrl in the botanical 
{:tarden plots at Prudhoe Bay (right). 
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~~-· --
such activities, because "nature ahho1"" a 
void". And nature often heals the voi d;;; in 
tundra with flowers. 

Tf a pictortal wildflower guide were pre­
pared for the Arctic, it is mos t likely that the 
majority of illustrations would originate from 
photographs of plants found on sites disturbed 
either by nature or man. Surely appreciation 
uf nature varies among people, but for some 
uficiona dos of the arctic wihlnowers, il is the 
t(gnizens of sernl communities that provide 
the most cnchanlment. 
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Bioremediation of petroleum­
cont min ted soil using 
bonemeal in cold climates 

f i sh 

by Dr. J amf'S L. Wahvorln, Assoriafe Pm {essOJ 1;{.~'o if Scif'nce. SALRll,l 
Dr. Croig R. Woolard , A..'isistcw f ?I vf'essor, S.t'luwl of &ngi.neertll~. L1:L4 
Kent C. llcwris, FoNJu•r r.mduat< Uesearch ;lssistuni , School cJ{ E~tg!m•r•riru,f, ( l t 

u 199i) tht~ r\ t iorta l Ma· ine 
1- istwn e to. "ien 1ce est imated t.hat 
over 56'% of t he 9 9 billion pounds 

of fi sh eommen:ia1ly harvcslt·d in t he C n ited 
St tL<•s cH me from Al<h k an wu L·r::> . A JJproxJ 
mald y 1 ~ f)% of t his r•a tch L'nds tl p a s process­
ing by- products, consisting largely of fi s h 
heads, bones, and vi scera_ In tbc pnst. , th(-'se 
wastes wPre disposed of, but w ith m crt>nsing 
<"'nviron rnent.al and economic con straints 
placed on lhe fishing industry, new uses ol 
iish proces sing by-products aJ. e being dev(-1 -
oped. Solid fish wastes are drtL·d, ground, -md 
s ieved, an d the fine particles are usf•d ns 
protein supplementl> ill :mim ll l feeds. 'fhe 
course materinl. bonemcal, con tain& large 
qua ntities of bone fragments and 1 ~ lcs8 
suitable for feeds. However, fi:-. h honemeals 
arc rich in nit roge n and phosphorus and 
have been succcsgfnlh u sed a~ a gricullural 
fertili zers. 

A joint resea rch program aL t lw Un iversity 
of Aluskn Fairbanks and t he University of 
Alaska Am:hornge has been dl'~igncd to s tudy 
t he potc olialof Alaskan fish })Onl'meals for 
fer t ilizing pelroleum--i.'un taminated soils to 
enhance bioremerliatio n_ Bioremcdiation is a 
generic term for tcehrw logies that re ly on 
miLroorganisms to conl> ume pt•t roleu m or 
other organic soil con 1amina n ts. T he Univer­
sity oL'\laska research i~ nsin j:(' Cish bonemeal 
to supply nitrogen :md phm:phorus to soil 
bacter ia :md fungi respon sihll' for degrndmg 
the soil petroleum a l l'UIItammated ~it\!s. 

Thousund:-; of sites throughout t lw state of 
Alaska h w e been contaminatPd hy 1rnpropL'r 
di sposal ol v.astc mate1·ials , accid~..;;ntal s pi lls, 
and the fu. tlure of stor age and ransportatton 
fac ili t ies. Th e Alaska D epartment of E nvi­
ronment al Con servalion lists over 2,000 
contaminated c;itcs in its database , eigh t 

Superfu cl sitP~ an· s{'h~dttl c .. d ot• major 
remedi at i1111 etfozts 1n A1.t~k .. ruH.l approxi ­
m atPly 120 formerly u:::.ed Alas nn defense 
s iiPs requ itt! t cml!dL.tt on. Thl'"r. pi•lbh.ms 
:=t rc not eo nfim.•c..l to AlaRl ''- 1\atlon.tlly then.~ 
n re over :100 ,000 contnnunnLI'O siLc:s thst 
range in sculc and complPxi 1_,- from small 
underground sl orag" 1. 1aks I u SuiH't'funrl 
s ite s_ The magrutude or Conlan i r ·tt Pd soils 
over seas h as yl!t to bt: full} doc•tmented 
(especial!.) in l.ll: countriPS of t IW former 
~oviet Un ion). 

RioremPlhat ion i s tJDP t\ pc of 1 cdmology 
that can h l' used to n:mc•dwte m;uty of these 
~ontaminated ' oil:s . . \t Lht>it n to~t hnsic level 
::~ 11 bioremuli· t iun technu1ogi t> -s (l g·. l11ml 
fnrming, bw pile::.. hiovPnt ng shm \ rc m:to rs, 
ere.) rely o , the> ab1l.Jt~ ni microorgam:::ms to 
Utilize organic chernir_:a} cont nmin Jll l t> (~ULh 

a s petroleum h vdrm:w. bon:-.) 't a foo1 "ourcc 
(or sub!:'itr a t.e) !'01 ~ro\\ tL " oil rnwroh1·s 
capable of degradrng petmleu m r ontu 1nirumts 
are likely pr·esent in \irluall y nil petro~eum .. 
contaminated soil ·. U ndt•r optuu al r·ondtl ions, 
tl1<:>se microbes c,w cunvert Lh1 ~ml contami­
n an ts to car·hon rhnxi,le, \\ ater, nnd l'~'>ll lll ass, 

th ereby r emediating t he site. Variou~ nutri ­
ents such lS nit.rogeu and phosrhtwu", <H•' 

required fm· micrrbe~ tu ;.;mw .m d dq~nul~:; 
site conLa m in ntlt"- At many eunt.nminHted 
sites the natural conet.·nlration s of nitroge n 
nml phoe:;phorus ~rc uot ~ut'fieient fm effedivc~ 
microbial r~medi:..ttoh llnrl fl'rt i! i?flll'l m u~t he 
upplied. T_ pically, nutrit 1t:, an• c(pplied ns 
inorganic sa ltl:i of a mmor i 1 m nil! atL, and 
phospha te. 

Water-soluble mot·gc..JLJL. fcnili:n 1·:-; or Jgi­
na lly dt>vchlpe cl thr agr ic·unura] usc> c,1 n bl 
p roble ma tic wh~n used in u ion mwclia ti on 
systems. At hi~hlv cCJnt;umna h·cl citu. for 
example, la rge t.JWmti LiP~ of mt.rngTn u r e 
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F'i~un! 1 Nitrogen minernlizatwn from rwo fish 
bwwrneal products added to soil ut tu,.u it'mfwrutures. 
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t cquired to t'n,.;me that nutr it n t limiLations 
do not occur. If high concentrations of nitro­
gen are added in a single .1pplicatiun. the salt 
~.:untent of th e soil tlystem ca n be d ramatically 
increased, e~pt'eialiy in C01Jrse-grained soils 
with low moioture contents. The resulting 
decrease in ::;oil water pote ntial tan i.nhibit 
microb ial t:ontcunina nt degrr.tdation , and, in 
elTec:t, create a situation analogou s to "burn­
ing" a lawn by uver-fertilizution. Salt-in duc:ed 
microbial i11h ihition c:an be uvoid(~ rl by m ul­
tip le applications of small qu a n1 ities of inor­
ganic: fertili~ers, wruch increase cos t s, 
particularly at remote si tes whc1·e tra nsporta ­
tion a nd fuel FltC cxim.ordinnrily expen~jve. 
Allernatively, <; Jow-reh~ns . fertilizC'rs v.·bich 
rPlease sma ll amou nts of nutrienl::; over a n 
extended period of t im<" can he used. 

S1ow- rd t•asu nutri(~nt sources manufac­
tured by coating ni troge n fl•rtilizer·s wit h 
selectively per meable membranes to cont1·ol 
the rate of diffusion of nutrients into t he soil 
huvc been suc:c:f)ssfully u:-:ed in bioremediation. 
Organic materia ls such as fi::;h bo m:tmeals 
that gradually relPa~e nu t ltcnt.s as tbey 
de-compose cun also he used as s low-re lensc 
fe r tilizer s a nd h ave reeeiv1•d somG utlenbon 
aH potentia l ferti li-zer. for hiot'L'nwdiution. 

Although Alasknn fish boncmeals contain 
between 5 and grX, nitrogen and from 4 to 10%, 
phosphorus, the hulk these nutrient ' an: nol 
in Fl form that can be di rectly used hy 
hmrem,~diation microbes. _\pproximntely 6 (Yi1 
of t he phosphorus and only about OJ)% of the 

Agmboreali~;; Vol. 29. ~o. I 

nitrogen in Uw honem~a18 w~ Tt•St t)d w<>re 
immediately avuilable fo llio logical eonsurnp­
tion. Refote it c.1.u be u~t>d hound niLrogeu 
mu. I be mineralized, or cunvutL'd t'l'Om 
organic (prol l:lins, amino acids, otc.) to inor­
gn n ic (mtra le and a mmoninm) forms_ Phn"­
phorus conta ined in l1un ~ 1r 1gmen ts nm ~ be 
d1:-.!;o)vcd in lhe soi l ~uhlltun As a 1'1.":--UU ul' 
t.he:-:e pruc~sses, honemcal nutrients nre re­
leased to p lunt..s find ~oi l nl.icruhe~ slowly. pr,~­
vcnting ~alt buildup which can inbihir rmcrobial 
ac1-ivity, a nd delavmg formution of ml rnlu (u 
potential <hin ki11g waler c:ontnminan' ). 1-'tsh 
bonemea} also cont<l..lil" <1 lnr(re amount nf 
em bon (10 to 2:11'.,) whil'h proviru"' ~ ~llbh nut.e 
sourrt. for the 1,mlm.krobial pop11latinn. 

The rnte at wlut:b bt nemeRI retea:res nitro­
g(:m, the nitrogen mi nLralizaricm ra1 e, i~ a key 
engineerin g c.le:--ign p:il'amPtel' ht..•cau8e 1t 

qunntifies th, rat"' HL whi<"'h remlily usable 
nitrogen i~:; provided to mirr-oorgnnisms de­
gr ading organ ic con t.1minnnt A -.uch a~ petro-
l own hydrocarbons. Nit.ro~Pn mi.m:talizulion 
is a biological pruces!:), nnd th1• re~pon.oible 
microorganisms ar affected by ~uiJ conditions 
suc:h as soil acidity and tem p('r·tturt•. On the 
other hn nd, soil phm.phrruH d) 110 m ll:b are 
largely mediaLed hy i norgnnk chemical n~nc­
tions Oissolut ion of pho~phol'US-contaming 
bone minerals (bone ap atitt) uud ic>l mation of 
insoluble p tedpitatos (ma inly c·akium ph o::.­
phaw~) govetn phm.-phoruio\ con ~<:'nll•utions m 

Fi{!ure 2. Ox.r!fen cnnsumt:d V) p!•lmh·um 
!Jiodepwdation i11 soil f(!rtiliud wrih {zl'ih 
bonemcal, d iam monium phosphule. (DAP), ur in 
u n fcrl 1/iu.d .>oil. 
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?'able I. Ueduction of extractable p etroleum ('Y, o/the orig inal 20,000 mg !I tJ lost) rn sml fer(l/iz 'd !VI Ih 
diammon.iu.m phORJ?hatc (DAP), white wd bonemeal, or in unferti lized snil i ncu.h'lfl'll at 50 r1t 68'F. 

Time 'l'<: m_Qerature = 50°F 
(weeks) DAP Bonemeal Unfertilized 

3 61% 69%. 43~~. 

6 89% 91 <y., 56% 

soils fertilized with fis h bonemea1. Although 
these ph osphorus reaetions an• non- biologi­
t:al, they are also affect ed by soil acidity a nd 
te mperature. Labora tory experiments were 
design ed Lo measure honemeal nitrogen 
miner alization r a t es and phosphorus dynam­
ics iu soil with a cidity level s ranging· from pH 
5.5 to 7.5 a n d a t two t empera tures (fiO••F an d 
68°F) to provide this eritical design informu­
tion. We tested two fi~h processing hy- prod· 
ucts, white cod bonemeal a nd a liquid 
material produced by solubilizing fi sh bone­
meal in phos phoric acid. 

Results from our studies indicate that the 
bioavailahility of bonemeal phosphorus is not 
s ignificant ly affected by soil a cidity or t em­
perature (wiLhin the ran ges rested). Nitrogen 
re lease from honemeal is dependent on s oil 
temperature , and is only minimally affected 
by soil a cid ity. Within 10 weel<fl, most of t he 
organic boncmealuitrogen wa . tn ineralized in 
soils incubated a t 68oF wher eas equivalent 
m1nerali7.ation at 50 F t·equired 12 to 14 
week s (F'igure 1) . Nitrogen from white cod 
boncmeal mine ralized slightly fasLer than 
t h a t from solubilized bone men l .\!though 
nitrogen mineralization is slower in cool than 
in wa rmer soils microbial petroleum break­
down is affected similarly a nd nitrogen re­
lease from fi sh honemeal s compares favorably 
with the ra t e at which nitrogen is consumed 
by microbes during bioremediation. Becau se 
petroleum degradation rates anti nitrogen 
mineralization rates arc similar, it can he 
assumed that bonemeals will provide enou~h 
a vailable nitrogen for th e desired gr owth a nd 
r eproduc1 wn of microbes. 

Arlditional experime nts were conducted to 
compa r e the effecb ven ess of white cod bon e­
meal and inorganic fertilizer for 
bioremedi a tion of soil <:on taminated with 
diesel fue l. N itrogen a nd phos phorus were 
a dded, either a s the commercia lly a vailable 
inorganic fertilizer dia mm oniu m phos pha te or 
in the form of fish bonumeal. At"t,ivity of soil 

'l'em_Qet nrure = 6~· F 
DAP Bont m eal l nfertihzed 
74% B;;"{~ 19'% 
92% ~2°n 7 ' O ~n 

microbes dt>gradm~ diesel Iucl wa$ m easured 
by monitonng cons tmptwn ot n:xyg<'n Rnd 
production of C'nrhon d10:xitic. Ox:yg-en c·on­
sumption waP mmi m.l l i 1 ..;oil coni a in ing 
neither diesel fuel Ot' honunea l bE'{~a\1 se there 
was not suffictent substrate Lo su~tai n a high 
level of microbial activity. In dicsel-c"tmtcuni­
nated soils when no 11utnt.n ts WPI'e prnvi led, 
ther e was also m innnal oxygron cons umption, 
indicating tha t Lh<: soil wns nu tr ient li.m ited. 
·Net ' oxygen con~umption (t h e dilfcm.' 1ce 
between m vgcn l'On. u m ption by con tami­
nated s oil \ e r su :: c>lcn n ~o1l, e tt h E:• r a mended 
with d iammonium ph os ph:tte, bonemnal , or 
wit h out nutrient addibun) inui ·at.e-; the 
cons umption of oxygpn re,.ulting onlv frum 
microbial cons u mption of d rcscl fu ~aL Re 
gardless of incuhn tion t emperat ure, net 
oxygen consu mpt ior. '"as somewhat grect ter 
in s oils fer tili z0d wit }'I f'll-; h bonemPR I t h f! n in 
soils fertilized wi th dia rnmonium phosph a te. 
r-..et oxygen cons umption in unfert1lized soil 
was minimal. 

We also monitored extractable ,;oil petro­
leum levels Soil pel rol~um hecomes lPss 
extractable over time ns 1t becomes bound Lo 
soil constituents , so thf' pE-' roleum levels 
shown in Ta ble 1 ch~cn~a~ ed Pv•·n in t he u nfer­
tilized soils when~ mi('rnln.tl p etroleum negra­
dation was minimn l. ThiR n·duction 
represents a eh ar ge in a va ilabilitv rllt h er 
tha n total arnount of ~ctmlcum h Hll'ocal·hon s 
in the soil. How i:"Vr-"1, 1csidual soi l pd roleu rn 
hydrocarbon levels dc<:.rcased more wiwre f tsh 
boncmeal or d iammonium JJhosphaLe \VerP 
used. Add ition of dhlmmonium phosphdte 
resulted in 11 78";, dPc1·em;;c of p~trolPum 
contaminat iOn during the first ;) WP(·ks of 
incubation, whel·eal-\ thurc was a n s;,')1, de ­
cren s<> w h en bon<:m• nl w a;:. the n tl l'icnt 
source. After 6 wel'l<s of int'Hbat,w u t h e1·c were 
very small differc n<·e s bel"' een soils Lt ea t (>d 
with bonem~al ;md d i,munoniwn pho!'phHte, 
but hot b treatmenl~ h nd 111uch gl'tater soi l 
petroleu m reductiOn thnn ll ttfcrti1ized ~oils . 

:"Jll Ill' 1 ~97 
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The r esults of thi s laboratory l 'CI:lcarch show 
tha t Alaskan ish bonemeal i~ a prLttical 
option as a bioremE-!diatlOn nutriGnt source . 
White cot! bonemeal and ::;r:.l ubilized honemea.l 
n dcased nitrogen an d phosphorus il t ra tes 
,.ufficicnt to supply soi l mit.:robcs responsible 
for h10remeruation . Biorem(;ldiation of petro­
leum- l:ontamjnated soj} oecurred al least as 
r a pidly in soil fer tilizetl with whit (~ r:od bonc­
mt~a l a s in soil rt men ded Vv1Lh inor g:.mic fenil­
lZcr Bonemea I 1s a locally produced n utl'ient 
sourc that can he used in rela Liv<'IV high 
concentration . , with out inducing saJl ln.ildup 
cha t t.:::tn OC('W with in org;mic fert ilizl:'rs . 

whc~ l'l' bont'mea l pc•rturmann· i again being 
compared to d in 111 mum urn phosphate. The 
poten tinl use of fish bonemeal in 
hiorenu ... difllion ii:i derunnstratt•d by the num­
ber of sitt:'s with conlmn.inated soil::; . In gen­
eral , bom•meals may he suitable foL any 
a pplication wh e re organic wn~te hrcal;;down 
rt!qu ireP a dditim1 of nitrogen Rlld pho~phcJ­

ruB. 'l'h se m cludll wmposting facilit ie;; that 
ut1lize rnunic1pal wast£>::., nnd wood and food 
pl'oeessing wast~:s. 
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1 996 Alaska women in agriculture 
Three women. Mrs. Hnmllton 

ol Palmer. M rs . Gnal Mayo or 
}i'aid>anks, and !\'Trs. Abby Alu 
of Lhe Kenni Pcn in~;uln were 
uamed Hl~B ,\lnHkn. Wonw n iu 

Atj ricult un1l .mel honored al Lhl:' 
Agriculh1ra l Symposium 0 11 

November 15th, 1996. Present­
ing their nwurd-> w t rt. Dr. 
Fredt k Hu ..:hy, Sl:hool of i\gri­
cuJLure and Land H.esolll't':L'S 

Mun agt:·nwnt du m und Hob 
Franklin , Alaskn F.u·m Bureau 
prl:'5idPn l.. 

J\.l.r:;. Hamilton's :~1 year 
histol') with farmin g in ,\la ... ka 
iudut..les l.a~ing o:ecrct.nry for 

HamilLm Farms . <tn " d ive 

J'itlrs. Hamilton. rer:eiues her 
atw trd ji·um Dr. Fred Hu::;by 

Agroborecdi.~ 

dru ry farmer. hu.~ine,s coorilinaLor 
for the \ Iaska Dair)' Cooperative, 
di rPd or for Lhe Purm a.utl Hum ~ 

Adtninit-tratinn. a nd tli.rect.JJL feu 
I he Com rncrcinl Fisher ie-: mul 

Agriculture Bank.. 

Mrs. Mayo i~ p retwn.tc>d her 
certificate by D1. Hu~h.v. 

Fnr I h ,~ la:::t 20 yeats, .M.rs . Gail 

Ma) O. ·•lo:"''g with he r hu~band 

Larry, hns oprrutt~d Ha pp\. Gaj) 
F;,rm nnd T .. n: n~:~ \Vooll:i. Slw Ito\ 

fll tiv• in the .\la;,k;J Sheep rmd 
Wool A.s:;o,: .. J\la~o~ka Soil <.md Water 

Coru;ervation D i!'ltt·icr., Frif'nds of 
Creamer't> Fi(~lcl. A.lnskn Bini 
Ohsl'rvu l.Dry, nncl the Tnnana 
Valley Fui: liw~toc;k committee. 
Mayo actively :>upporU! F uture 

Fanner~ of Amenl~9 and 4-JI. 

Vol. ~!J. N L>. 1 

nr. flur;bv pr&;ellls c\fr-;. Ala 
u•ith her otcard. 

.'\ c• rtilied :,:t t>tl ~rtlwt•r 11 

'h•· :t~l · c,f 12 .\Jr-, . :\bhy Ali\ 
ha s ul'o\U)!i heeo u ,;t 1unch 
,;\lpporter c..f g•·~t.mhoust>s jJnd 

fnrming in Aln~ka . . \l Ritl~t·wny 
r'm•m., -.he incm•puralet-~ a 
polyf'nlt m·e J.':'l"l'enhouf;~ w1th 

pPrmhculLure farm in r!. !\'11-s. 
J\1 ha~ <:('fVt•d iter communit..,• 
as a 1-llltadet', voluntt:t·" in 
v:ll'imt.; civic ~rt:auiz.UL1{)11R, and 
lh.rough nwmberships in the 
KE-nai P~n.ntmla Com lunetl 
Tr:li ning ~md DrPs:;agt: Assuc... 
Kt'nrti <;oil and Wnter Conserva­
Lion Oi"Lrict, fi':1ml s~rviCl' 
ill{<!llc i.t>-s, and 1 hl' ~h,~p anrJ 

Wool Growe!':-. A .. ~ol'l ttion. 



Cha a teristics of permafrost 
along a lat·tudinal 

sect in arctic Alaska 
so 
tra 

•t s 

by Or. f'h u•11 {,u Ping 
Prof• ,.,soT Of "'oil Sl"ienc·es 

0 rganic carhon c:onten t.:::; in 
arctic tundra soilH have heen 
grosslj underesLimatr:d wilh 

1 1 LO 2.1 !1mes t h e an au nts pr .,·iously 
estimated ~earlv 50% of t he tot al carbon i · 
stored in the upper permab:ost ayc>r whir·h is 
likc•lv suh'ect.ed to thaV~.ing upon global wann­
ing. Trc ,t • t it· tun•lra is <·xpectPd lo change 
from a c:l:lrbon !-link to · sour<: • of globa I wat m­
in~ gases a nd the carhou f; toJ·cc! in lhe uppt't 
permafro~ l woul d cert a inly double the release 
of glob, I \ a r ming ga ~t·:-. . 

Chtlt a<..:1 t>ri:t:ing the rnorpho lo~ica I, ch(•micaL 
and physieal properties of permafrost.- af­
fected soils and lhc s tudy of soil orguni<..: 
maltc1 dy namics a re kc) With t h is 1 ~aliza­

tion, we br~gan a study t o charal'1 erizc- arctic 
soils. Sevent.y soil pits represent ing cnffercnt 
<•cosystems in the arctic r angin ,. from ~a; 
Rt.ssia \ l 1.ska, and I\\\' f'a nad .1 wen~ exca­
va eri 1 u 3 I ·t>t wid • • ntl .tt leus 1 I et • deep 
unless t.he permafrost nble wa:" deeper than 
J fe<~t or excavat ion was .imited by hc•droc.k. 
Soil p r oliles wet l llcsctihod <tnd ~am}Jleo 
accordin~ W tlw .'ioil S11 n:ey Jlctllual ~tweial 
nttention was p:.11d to the cryogP.nic (ca used by 
freeze and thaw) structures. ice content, and 
dq>th ofp "l mafros t. tuhle~ . Soil samples Wl.!tL' 

analyzod :tccording to th~ U~DA l'\ntion al Sn1 l 
, u rvc'y Laboratory procedures. 

Soils on the costal p l in with wet, non·tcidic 
tundra vegetation a r e 1 oorly LO v<•ry pool ly 
d tnined. Soil occurring on lov --{ en tc.:red 
polygon~ or waterways have (1 to 10 inch(•s of 
or~anic materinl and on flat c . h igh-cente rPd 
polygons l we dc<'p (more t h nn 16 mches) 
organit layers over fluvial dcposus. These 
soils have alkaline reactions dm• tc' carhon ­
ates d()po. iled on th<~ soil surfact•. kc wedges 
are common to th ese soils . Soil extures are 
peat a nd muck i n Lnc organic layers nnd sandy 
or course loamy in the mineral suhstratum. 

There are two major soil groups on the 

gl..1ciated footh ill -, sou th ol rh cj c·o.l!>;tlil p lam. 
1\loi:-.t . non:u:1dic 1 •mh a "iOJI" :1 t> I'm rn1•d in 
calc u-eous loess oHr glnrifl t il l ,tk ng lhe 
northern edge of llu fm~thill. 'l'h t ::-u·l rt;.tl­

Lions r a 11ge !rom n .1 l. t. l.! t tl lo .,;llglulv 

alkaline. The p U vnl u t>" .J,., rt''l-;e wi 1 clup..h, 
i ndicativt> o f' rt:!teut dl!p l:,it on prot'Cc s1. ~ 
I\·loist, acidi t undror sOJl!-i •r..: t01 nwd in lo(, .:;s 
over glacia l ti 11, e~d l ml from so t l of r he 
nonaeidic tundra z•, _, t '' I h • fo~>t:-lop•· ol 1 hl' 
Brooks Range. Thr y h vf• l' uhr. w t ngl.' 
f:l.(" fhc reactions as 1 r t lIt Jf iner t" ;;cd leach­
i l"l~ . T h e base satl!<J t,ion · '1 110~~.1 mi rms il" 
ge11C:ra ll.v less t.h ~ 0 - . 

The non acidic t 11 d1 1 ::.fit .., a rc t 1U nd on low 
hummocks with fwst bm,.., · 1rl'•lk itt he 
organic layEr \\lwre w·nL 11 so•t i-; pu~h~~ up 
hy frost hem ing). This ~l.gg••-,ts n r lOrL' ~x­

posed land:::;f"ape rc ;,u on. f hese S1 ls ure 
highly cryotudnn {;d (dt~htrhnnces , .. u.;ed h,\' 
frost action). 1"he~· ltrl\ · \\'HI ped amllh~cfll -

Agroborealis Sp11ng 1997 

35 



36 

tinuous horizons, frost-churned organic 
matter into the lower horizon.s, anci a s<.'Cond 
concentration of organic matter in the up per 
permafrost lflycr. These fcdtures attest Lhe 
cryogenic environment. 

The acidic tundra soils are fou nd south of 
the nonacid ic tunrlra soils on landscap<~ 
dominated by well developed tussocks and 
with only occasional frost boils . lee wedges 
and strongly developed finr~ ice lenses in 
su bsoils arc common to both kinds of soils. 
'fhe surface Ol'ganic layer consists of partially 
to well decomposed organ ic matter. The 
s ubsoils are loamy or silty a nd are generally 
g]eycd or strongly mottled. T his suggests a 
fluctuating water table caused by t he rise and 
full of permafrost due to annual climatic 
variations. The upper permufrost layers have 
mucky silty loam texture a n d well developed 
Rt axitic structures (icc- rich). 

Soils along t h e water tracts and drainage 
w. ys arc very poorly drai1wd, and inundated 
during most of the growing season. rhe 
submerged organic layer is dominantly muck 
overlying a strongly gleyed mineral subsoil. A 
gleycd soil iRa sticky, bluish-grey ~oil formed 
un der the m fluence of excessive moisture. 
Soils formed in depressions a nd valley bot­
toms arc dominantly organic with peat and 
muck layers exceeding m ore than 1.5 ft. Due 
to their landscape positions, th ese soils are 
stratified with t hin layers of mineral soils. 

Soils on the sparsely vegetated upland and 

alpine tundnt dn not havt permnfros1 withm 
6 ft. of the surface. The sousonql free:t:e-thaw 
cycle has resulted in strongly developl'd 
granular and platy structures m the suh::loils. 
The orgl:wic m ntter acnrmulation rate IR very 
low. T hese soils generally have <l reddet· h11e 
du to well- drained romlitionl'. s o· ~ along 

majoi r-iver chann el::: dlso lal~k Jll'l"rnafro~t 
within 6 ft. Th ede soils nre conrst--texturcd 
and excessively drained. Under shrubhy 
vegetation cover, humus aecumulat ion h<l::., 
produced a dark urface hnrtwn. 

In s ummary, t h e ::,ali{ nt ch:1racteri~tics of' 
the soil formation prm.ess include rryogt'n~is, 
organic matter accumu lnriLm, tUid reduction­
oxidation (anaerohic-at>l'ohie). Ct;t·ogen, i:-~ 
r esults in patter mu.l l:,TTO\IlH i , causing 
m icrorelief and :5oil drainage dtfferent ialion, 
icc wedges, icc lenses. fll az itic :.truct ureh, a n d 
dis torted horizons. Dm• Lo the (·olrlelimah:s 
and slow decomposition mte, orga.mc mat ter 
accumula tes on the ~011 ~urface ncl iii! m cor­
porated into lower profiles because of 
cryoturbation. A large portion uf the ~oil 
carbon is scqueRtered in the permafrost due 
to cryoturbation a nd could be released upon 
climatic warming. In ad ition. tlw upper 
perma fros t layer s coni.aln more th<in 7UL'4, 
water by volumP. This cxcessjyp arnount of 
water w1ll be relea sed once the permafrost 
thaws. As a result. th et•e will be mure 
thermokarst lakes and wetland:. formed in 
the arctic slope . 

Shain is new reindeer researcher 
Welcome! 

AJJroborea.lis 

Or. Drew Shain joined the Departmttll••r F'lnnt, 
Animal. an d Soil Scienee in ,Ja nuary a~ an A~;:-. it-; tam 
Professor of Ani mal S ci ' OC I' s pecialu.iug in reinJet-r. 

He comes to m ; from Lhe l:niversi1 y r1f Nt braska wbett' 

he f!arncd his Ph.D. in An imal St wncc-Rmninullt Nutri­
tion in 1996. Dr. "'hain r ecl'ivcd bi" moHh~1· a nd bnclwlor 
degrees from the University ol Wyomin~ in 1!-JH(i and Hl83. 

Shain's current 1esearch int resLs r><·rtn1n Lo th e devt•l· 
opment of and progress toward inrrea,.ing l'e incleer p1·oduc 
tion in fr0~ ranging and re indeer l'nrming s\ stem :>. SpL·cific 
areas of interest in clude: 1) n utriPnt avniluhilitv fotu~ ing 
on mine r<)\ , metRbolizahlo, ond de~r.uJnhlc pTotein uuh~a­
tion, 2) facLors controlling growth and met hnclc ,,f imprc)v­
in~ the efficiency of growth. a) U t.J hz.lf iou of foru ge" ll1 

reindeer diets, and 4) factor ,; conlmlling th • reproclut:tyvr 
dficiency and survivuhility of rPinr),•eJ' in ft·£'e-l·nngmg ancl 
game farming systems. 

Vol. 29, No. 1 



Wetlands could hold the answer 
hy ,Jan Hanscom 

1 otob\ f..,m 1\u\ ,l k 

nave Maddux inspecU; wetland plants growi flg in 
the Fairbank<> area. 

ave Maddux cRme to Alaska 
during those years when so 
many carne with 'black gold 

fever' driven with dreams of making a fortune 
on t he pipeline. Instead h e ended up working 
for a lo~'al geological engineering firm and 
then a s a driller. Dave was very good at his 
job but in h is words " I L is hard physical labor 
t hat was fine when I w ·t.s younger but ... " Now 
Duve has "swamp fever'' 

After he decided to find a less phys ica l job , 
Dave found he n eeded to con tinue his educa­
tion. With that. in mind he~ investigalr!d what 
UAF had to offer i.n his m eas of m torest wh ich 
included biology, cb emJst ry a nd zoology. Dave 
decided an apphed educ:ation would better 
m eet h is ne<!ds. This na tura lly led him to the 
School of Agricu lture and Land Resources 
Ma nagement wh~re h e earnt'd his B.S . u1 '91. 
Right away hL cli;:;covered a B.S. d idn't allow 
him to s tart work ing at th e level lte wanted 
and Da\e sh u Led thinking of a masturs 
project. IIis .YJ S . project grew in scalf~ to 
become u Ph .D. p roject with tremendous poss i­
bilities to h~lp solve a major problem in rural 
and urban Alaska alike, sewage tn~atment. 

Dave say:-o lw has ~~h.va~:-. lov<!d ·..;wa mps. As 
a child, wht•n he wPnt on a wa lk in thl' 
woods, if u wetland was in the wa) it wS\s a 
bon us for h im . Hl' loved to go 1 igl.l thrnugh 
the m iddle of t ht! ,;w a mp l11nkin~ for tmtli:J,.. 
(rogs and m 1) t h ing- t•lse th.n movul. His 
interest in we tlands a nd eonstru( i('(l wet­
lands was n a walwnt cl whik t H.k inl! t• cl..tRS 

on the ecology of ti\'PrB nnd st l't'ams to the 
pmnt of build ing u small Wf't I n d a his homf' 

Dave started his grnd unlt projltt wit h a 
small tesl in th o greeuhuu ... ~· w~ing 8-ix raPve 
Alaskan plHnts to u '>t uplakt• oi heaV) met­
als. The plan ts in tills L:Xper iment •vu tlO\V 
being analyzed a nti pn liruinat-y restdt-. 
indicate our plani:-> a rc j u.,t as goon rtt d e,\ 1-

ing up Alaskan \\at.-.t lti Uu~~ t•re in rhe 
lower 48. These m n·ad1 p lunts m·p cm11 mon 
swamp plants li kt> c•:Htclils. dul'kv .. ·epd. reed~. 
bulrush, nnd hm tl'• d . Ala1>k,t doe~ not ll l'Cl' s ­

sarily h ave t.he ~n 111:' sp~c.:u. s u~ed m wt~t­
lands constructerl in oLhor locat1on~ bu t we 

Maddux is a muzed 111 flO tv tn/1 H i!ltaml phw f8 

p;row even in the gr;•,•nhou:,~,.·. 
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have many of the same genera of plant:-;. Dave 
plans on testing them to make sure thev are 
as efficient as their warmer climalc r elD tives. 
lf they arc, you can go down to t ht> local 
swamp, dig a few up, a nd put in your own 
sewage treatment wetland. 

In Lhe near future, Dave w ill eonstruct a 
wetland near the Agriculture and Forestry 
Experiment SLations' swine sewage lagoon. 
He will collect data to determi.ne how quickly 
plants spread to fill an a rea and therefore 
how tightly pla ntings should be done. Various 
:.!mounts of sewage effluent will he run 
t hrough this we tland to determine the most 
efficient area needed to clea n the desired 
amount of sewage and stilJ output clenn 
safe water. 

Think what this would mean to the villages 
of Alaska. They could con, t.ruct a wetland 
with an area based on the number of people 
in the village and the length of the growing 
season for the plants in th<~ir wetland. '!'hen, 
during the summer months when the plants 
are actively growing, they will empty their 
sewage lagoon through the wetland and end 
up with clean water. There will be no high 
tech sewage tr eatment plnnt to maintain. The 
villagers will n<~ed to maintain a fence around 
the wetland to keep animals and ch ildren 
from inadvertently getting in. No longer will 

disease carrying raw R ·v-. ag(• he dumped m to 
the local rive1·. lake 01 tandra 

Presently, most VJ ]lagcs have 11 sewaf.{l! 
lagoon for primary t reatment of thE'il' wast e. 
During prima.ry Lreatme>nt, large sohds , 1nk 
to the bottom and liquid w ith "uspended 
solids is left. The lagoon will ~Still b t> the 
primary treatment fnc:ili1y . 

Some of the concern~ expr(>~scd nhout this 
plan are 1) the growing season is too short to 
treat. all the waste ptm.l ur.Pd, 2) since dl!com­
position rates uTe slov\H in our cold lempera· 
tllres, the system wcLld clog u p with dond 
plant material ,md 3) It will smell and a ttt·acl 
inseds. To Dave, the ans\"\<ers to these (J n Ps­

tions seem ver) <;t r aight forw:wd. For Ala~ka , 

the wetland de::>ign wmJ ld be bused on the 
amount of time t he wetland will work and 
will need to be large t•nouw·h to handle 1 he 
effluent stored in the l.u~oon . The ue<'rllnposi­
tion rate may need to l~t~ calcuhlted on a Rite 
by Rite basis . Each area would have to moni­
tor their own "'e tland a nd detet mim .. how 
long it tukes before main tenancl' of t ht- Wt!t­

land was required. The sewagt> clenm ng 
wetland should have little smell and is not 
expected to attract msccts . 

Since ~addux h as got t f:'n tlw swamp hug, 
he goes ar01md town JUst lnokmg for plat'ce 
his plantR mi ght make a dtfference fn the 

spring there arc 
many unsightl~ 

d.nunage ditches 
j u~t crymf{ out for 
a lillie h Pip . Now if 
he <·•tn just eon­
vincl' the Depart­
ment of 
T1 an-1por tation or 
local bu. int:'sciet­
thu t tb.is i~ u 
hettct· landscuping 
t ool Lhan a g-ra~->.,. 

ditl'l , Da vt:' "' ill be 
in business . 

• Haddu.x doesn 't see tht same thing we see when he drives arou nd u1 /Ja n areas. 
Ill! sees the pos.'libilitieli those drainage elite he:; possess. They could be thrill in rr 
u•etland com munities instead of garhuge cvlleciin{[, muddy, wel!d:y t renche.<;. 
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Faculty, students, and alumni in the news 
H igh S c hoo l 
Scie nce Symp os i um 

Dr. Pat llolloway wor ed 
wit h twu s1.11deLlti t his >;Pillnster 
on ·~xperinwnts relute ri ro plant.s 
for thP !u gh ~chool "cience qympo­
;;ium. Hol loway sa:-·s they both 
worked h11rd ;tnd shP learned 
some int~resi. ing things n~ well. 

Collin Liehtenberger. a student 
from Lathrop !Iigh School. 
invc~ti~ated the effr~cts o! \ 1 um in 
B. on root grow! h ia seedlin~s. 1 t 
was believed that drtmchmt 
seedling!; in a vitamin 1\

1 
solution 

incn~ases tran,.;ph.nl Slll V i \'tl by 
increasing roo l gn,wt!.. 
Lichtenh•·rgt~r w »~ t.n ld hy ·m 
Ort.ho ChPmH·;\1 repr~~sent 11 :ve 
t hat it. w li:i :II n hoax. 1-fr! l: 1111 -

plntcd hi.,. m:pcrimPO\ ancl di 'cov­
ered that in 1 h4~ mnn!-l'ol.-1 s~;wdlings 
he te~t·~d- tiH rt! was no eOe<-t on 
roots but th(m~ wa;; an increa:;t- in 
t.iw number of flower buds. 

Sur<l ,John -; W ~I Vali<!Y High 
School student wanu:rl to le.H'n 
about dif'fp,·ence~ in >'ecu gt uinn­
tion anrl growth of pasque flow c· rs 
ori~inat ing ft otn differenl lao­
t u cluo. Using the Internet . Dr. 
Holloway helperl her t rack tluw n 
pal'lque flower :oeeds frum ~Ph -aHka 

to .AJuslm. She g-rew ,.;t:edlin r,:" in a 
wide runge of h mpern ture,.. .1 ncl 
fou nd siguifir : nt di tl't.'t t.>l1l'l'~ in 
germinatiou m lPR in :;e\,cls ft , m 
tlill(•rclh l..t tit.udeii . ,J11hns will 
conLi.J.nw ht•r expet·i num ... and it'l up 
perma nent field pJ,,t,.. t hi,; s.m.1mtor 
to looJ.. at <ldapl •. ltion,., o[ plnnr.~ 
from 1 l ttitudt-< gradient to ::-u tmrc­
tic concli t.ons 

NRM graduate recognized 

Eric Yeager was ,·ecent ly 
re~:ognize< for his worl< hdp: ~~ 
t hP Boreahs Kiwanis Clul 111 

p lanning the new Bor·ealis­
L<~Pevn.! cabin i 1 the White 
Mountain Nat o nnl Recreat ion 
Area . Yt>ager. 1990 l I{M gmdu­
ate, is an <ntld11 H' reu·t·ctt ion 
phmner for Bw\l. 

SAF Chair-· e lect 
D1. Glenn .ruclay, Associate Prof(•osur of' Fol'>-'st !.::colo~. is t,h(• 

chair--eled. ol tlw natumnl Forest Ecolor;.zy \~-orkin~ G t'OUJ ,,f the 
Society of Americ:m Fon~f'ters H1s resp!>n.~ibi.lilit .- willm< Juue M.ll'\ •11g 

u~ !JOiicy a dv1sor tn 1 he national org<.HUZuLion eilil thP. workinh group 
newsl••l ter .~nd organi7i.n~ tech nical <'lP8"~ivn for t ~ c 10!17 .tnrl 1 B9r. 
nation al meeLings of th<·· Soci~ly. Dr . ,J .1d,t_v h 1::; h t.-11 o 1 t ht: U \F 
fan h.y s inec 19tll teach ing in the Fore~ I ~ji:'IH (·~ neparl fl',;'l11 nd 
rondocting rt·'!ean:h with Lhe Ag ieull u.. tl a r d Fon·,:-try E:qwrJnon• 
Station. He p1 .:viou:,h· ~erved on assignmt-'L wit 1 Ltw U'IDA F'(:lrest 
Svrvic(~, Pacitn: Nor tl\wt.;st Rese(lrrh ~lali••D 1 nnd IU:ts worked eontnu 
lllally or on p1·ojeds wit '-1 most, <Jl tht.) ~tall! amll~·di:!IB I 1. nd nHmagl'­
menl ag<~ncic~s in Alaska . 

1996-97 Outstanding Students 
SA LRM has d wBen the 1996-91 OnL.:olandin!! ~tudt!J:Jl~ Each 

year• I ht·ee sludent:-:, om. from c nch d1 pdrtment, tn! ehosun to 
l'eeuhe thi~ n war d . lh i ... y('H•'s lt!Cipil'nl" n e C'h<'r~l Wkksu·om. 
D epart m<•Jtt ( f Plant. Animal and Sml Scic•ncL>s. Swuantba 
Lown. Oeparr.mct1l of Fore::.t Sc •enc<'s, uu.l RocheU~ Pigors fruu1 
the Dt•part nH•nt of H.esnurces i\fpnaJ,,wmunt. 

Rochelle Ph.:ors has been on I he <'hw ·d](lf ·..,. Ji-;t siucc• hl~t· l.rst 
::-1-!mester ul l \F w1th a :UJ8 G ]'_ \. Sh., exu 1.5 IH.:n•"'l dt$1' i plin•'':>. 
'lldjorin g inN~ tund Hesources M anag1 l11t'l I w·lh a mm•'• n 
hlstory. Pigor '~wnior Llwsis is a hi.srUJ• of the rnirbunks At.p·icu i-

LLra 1 .111d Foredtry Kxp nmcnt S~a ion. 
Samantha Lown from .JLHwat, n as hl!ln on t1w [Jean b li~li·very 

,.;emester since she em ·ollt:d in l ~ll)'1. ":ih • 1::; ~! udunr iug wi1 h a 
re::-ourt'es opt inn and n stnmg int~t·e.,t 111 tort"'try Sumantha'!-l 
sl•nior thesis i" cnl i t.led "lrriga tilll'l and f{adml Grov..Lh ol Whi ll! 
~pruce in Pairhanb:;, Alaska.'' 

En >·olleu Lhrough 1 lw PLllmer Uegn~e pt·ogr.tm, Ch< ryl Wiek,.trum 
hns workt·tl h;lrd nr <.l mamtairwc a LO (,P.t'\ . 1-lt•r uniqu(• 'l!h l 

timely seJUor thesis. ''Landscaping Rccoutmt nd.ttions tu l~t !{ l J~E' 

,\Ottl Hom e's fhsk in t he Event o! a Wilcllire," w11l ht~ p thl ... t.ed by 
1 bP Dt\ ision o l F orestry. 

Watch for it 
Harry Bnder., Associate 

Profl.!ssor t•f n t Lu al Hc5ou rces 
Law was Hlt:t<nli) i llh!r viewed 
by ('~ N'H Ste\.e nor h) about 
his work in t3osnia. fl'lder i<> 

involved wi ll1 a projell ir 
t'r)operaLio n w1Lh 1 h e Uruted 
Nation" tc use sat.td jte spec-
t ntl 1magerv I o p r o vi. de critical 
daln on 13osnin conc:<.:rning war 
cnmes and economic recon-
::-1 ruction. IJ L' ~.- p~C'I,. l ht 
intervif'w Lo ai r this summ er. 

A.groboreulis 

Al u mn i gPt s promoted 
H.tl .1 ~'"R'\1 MB . gnuluHtl), 

Jerl"'\ Bro~si.I, wno; r• e ... r tly 
selE!tl •. d a~ t h~ BLM Hlt.bu. iz~rl 
ufl'i.ut wilh lL• tel ftueral n :.pon· 
si l tlil) OVI'I' the .Jnmt Pq el ne 
Olh«·v Tht> JPO lS u ('nn,.,urrium 
of-1: ::-Ia i.' <UHlliVt fl:!doral 
H!{Cll('Jtc!S f!iVl!ll t h~ task lf 

regulating the 1nn:;-.-\la --ka 
Pipcllue ~vstem nnclolhc·r ml 
a nd ~a~ IHt:>t hnel> iu Ala>~kd 
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Wetland Possibilities 

AlaskR'!=\ Interior has rtn l'lhuudance of land 
desi~'11RWr1 as w~Llan(l:i. A Ph.D. c..'andidate for 
tlw 8chool of Agriculum.! and Land Resourt:e~ 
Maoagemcnt believe~ i.h SE' land.1;1 ltave an even 
greater plirpmH~ than ttsing fM wildlifti hu Jitat. 
Tlw related stor hegins on p.l.ge :w (photo by 
Ror Kovalik). 


