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Today's Research Will Answer Questions • n 995 

Diversification, specialization, change-how many times a w eek do we he<lr those words? Telcvi­

~ion, newsp<Jper<> and maga7.inf.':i bombcu-d us w ith these chalJenging and lllamung words. We hear how 

we have to divers1fy our economy. We hear that we mus t find new specialized niches for Alaskan 

businesses. We hear how w~ rnust cl1ange to meet tuday·s challeng<"s with tomorrow's ~Skills. 

Within the J\gricultural and f'orestrv Exp rirnent Sta lion and the Sehoul nf Agrkulture arul Land 

Resources Management, we'\re lislened to these prophecies. Only we hea rd lhem and started addre!>sing 

them more thanad ecade agn We listened whentlu~y wcrecmlywhispers. \·Vedid sothntwccouldr~~pond 
\'\' 1en the whispers became issues needing answers. 

Just look at thc d iversity of article~ in this i~sueof \grobow<llis 

and see how we' ve nsponded o\·er tht> 'ean;. And I hen take a flow 
minutes and review the li:.t o f public~ Lions in the back. Nntice the 

diversiLy of top ics exp lored . Sec hmv so m~ny of them ,\lh'ltVer 
some oi the questions we CJ. k toda) . Sit,Tilliicnnlly, many of the e 

publications report studtes imtiated three, flve or mNe years Jgo. 

Reporting findings from our s tudi~ nmtinue~ t ) be ont' of lhe 

mos t importa nt respons ibili ties o i our rl'Se.Jrchcrs But research 

takes time. Th at' s why today, wc're still listt..'ning to whi::.p~rs . 

And from those whispers, w~ plan o ur re:"ean:-h program~ to l1~VL' 

answ ers in 1996 or 1997 or even 2006. 

W ith our talentt.xi staff and faculty, \ve'll continue to explore 
Alaska's m any diverse op portunitie. and problems in natural 

resources managenwnt, agrin1ltun. and fnr<.'btry rhis i.ssue o f 

Agroborealis illllitrates resea rch in projecl1' ranging from reindeer 

to prctic tundra rch.tbili ta tion 
Inclosing f' d l ike to U1ank both A R(O Ala~ka, Inc. and BP & plu ration (Alaska) ror their ge-nerolC:> 

~n1 nts to underwr ite the costs of color pho tography in Arctic Tundra Rehabilitation- Observations of 

Progress and Benefits to Alaska. The article, begins nn page 2Y. Th1s Sl.atnmer, th~ companu:s ·will be ghing 
r!!prints of the article to Prudhoe Bay vi.sitoro.,. Incidentally Dr. McKendrickstarlt.!d hk work on lhe ~orth 

Slope in 1972. 
We'd abo like you to know that this i~ul' of Agroborcalis i..,., printed on Te'\."'Vdt.>t-1 pape1 Th<tt's 

ano ther of our responses to the world's changes. 
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AFES Notes 

Four new faculty members h.·we join a th c.:hool 
ol Agrirulture and Land Resourct.?s 
Assh•tnnt professor Dr. Lyle A. 
Renecker cam~ to UAF from Lhl: 
University tJf Albcrtn to head the 
reindeer pn gram. He groJuc1ted 
I rflm C.m,tda's Wilfred Lmrier 
university. Reneckcr earned his 
ma5lers irl vildlifc management 
I rom Laurentirm University and his 
doctomle in wildlii~ productivity 
and management from the Univcr:;ity of Albert, . 
Renccker replaced Bob Dieterich w lw r~t:red . 

Harry R. Bader rejoin~..:d I he faculty 
ac; an as-..istant protes-., r <'I 1aturnl 
r •sources management During the 
1988-, CJ academic yc:tr h<! wils n 
vi~iting fa ulty memb(!I' while Bob 
Wl·edcn wasonsahbatkal. Weeden 
retired last spring ,md Bader was 
ilppointed to the permunt•nt pchi­
lion. Bader c-amed his doctoratl! of 

jurbpnrdl nee from HarYard 1..,1w Schol)J. He has a 
b,1chdor degrt.!C emph.1sizing range and Wlldlifl• 
management from Washington Stale Unh·er..,ity. 
Or.Jo hua Creenbergha::. joined 
the faculty .1s an,, ~~~taut profL,..sor 
o rcsourL{? economics. I te replatL'S 
Or:.. l~ill Workn1.1n ,and Wayne 
Thonhb who retired . C reenberg is a 
gTddunte of Lhe Uni\'"'rsity of Con 
necticut. He t:'.<uned his m~ ~ter'-. 
frorn !h Untvcr~ity of Ah-..ka 
Fairbanks <1nd his doctorate from 
Washingtlln Late Univt•rsily. 

Visiting Assislant Prof"sSOt Susan 
Todd repl.1ces Dr. Tom G.11lagher 
"'ho i!O c maonc year spectal ra-;e,, rc:h 
]f'<\\ c. TlJdd is .1 gradtmle f Bryn 
Mn,,-r Cnllegt> iln l ~" rned her 
ma::.ler' degree rom the University 
of Michigilll. Sh • i currently com-
pleting Lhe disc.. -tor~ Iron for her d(){'l­
torate trom ~1ichigan. 

~ixty or tlw H)l pemtanent ArE.S/SAI RM eulplo '­
el.'S ''en.! honored in December for longevity of 
~ervic' to the Un1vt>rs1ty ,1f Alaska. five ol lht:.' 

recipients received gift ccrtific. tes for books from 
the Uniwrsitv ol Alaska Press for their serviu~ of 
between 20 ell d 1; years. Hnnort'd for 15 to 20 years 
of~rvkewcr~l!lght~mployc s .Theywereawan:lcd 
.1 pen and pe.ncil ~t Spt.-cially desigm .. -d mug~ were 
pn.-sented to lhe 18 cmpJoyt..oes with bctv~·ecn lll and 15 
ye.;11s oi servic~. Twenly-st~\' ·n employees receivl"\. 
lapel pins rc~nizing lheit· service r..,f live to I 0 years. 

MaryOoyd 
Lola Ohver 

20-25 Yean; of Service 

Kl'1th Von Cleve <.."llick HMtman 
Fr nkWoodm!!; 

15-20 Years of ervicc 

Pel rSrorup C rnlynl Wallucc 
lohn I (IX Joe Offn r 
Fredri I lusbv 

10-15 Ye>~rs of S n~ce 
J:mte:. Drew !lob Schlentn~r 
Chnrlic Km~ht )l~hn Y me 
T11n Qumt.1l AIMI Juh n-.:aUt' 

Grrutl M.11ht:L:t \\ t)der StmpSt•ll llty B11 kl d 
Doh~ n Vddlurlu'lt Julia MLlUr I n H&mSOJm 
Donalu Br.UilM\l J) I Helm c~ry 111;1 lstm 

l!'i,,}'Jt Bouwens 
Bill Th )mpsr>n 
Donald Cnrlin!: 
Janey \\i 111 tngcr 
Rosennn Lcln •r 
K Otn I ·Jl$£'n 
A11n I onrll' 
Pal Holhw';l • 
lkn Bruct• 

5-10 Years of Service 

Stt•pht n Spclm w uul JGrn; 
Glrnn Jud } Mary Lou 1-k.,-Jugs.,n 
ttuv f1i1 un Pat Mn)" ' 
Larry Burke Chien-[ u l'mg 
Edmond P.ttk T0111 tnlon~ 
Steve ntal.c T 111 tt.,gher 
Ileal! r Mcintyre A I m Mltth ·It 
D.1rlccrt Mns~al K.1th W •ll!> 
Mar\' Ann Pdcrs &rl~ra I u• n 

Five AFES/SALRM employees rc~..-civcd meritori­
ou.., service "w<~rds honoring them for out. tnn ling 
work A co.,lmith~t:, ... ampriSL>t.i of pr~viulr~ merito­
riousscrvKea~ ard recipient ,sell-< kd tln: winners 
from \Vritten 11ominillHII1S • uhmittcJ bv AJ 1::.5/ 
SAl RMemploye' . Honore<:J\,.·crl':Dr.Jo , D Fo , 
ns.;i lant professor of rescmrc~" · management; 
DonaJd Gossett, Pilimer farm mai11LennnL~ me­
chanic; J. Stephen Lay, public. tions supervisor; 
Timothy Quintal, o~t soils lab technician; and 
Dr. Stephen D. Sparrow, a!:':sOCiatc professor of 
af,'TOnomy. Each re<:ipi ·nl wns aw.trdcd a pl.lque 
honoring him for his dedicated service, nd a dlcck 
fm $1,200. 

.. . Continued on p.Jge 25 



Economics of Reindeer Rangeland 
Wi ll iam G. Workman, W.1yne C Thomas, anc.J joshua A. Greenberg 

C oM.\tt:Ra \1 production of reind~er{Rangif(!l' 
tarandus) 0ccurs in northwes AJaska, pri­
m.uilyon publ.H: lauds on li'lL'Sc\1\ ard r~enin­

sula. ' I he mdm;try has been in exi"ltenc !-ince 1BY2 
and \-vas <1 major economic <Kbv ll y m the regton 
through lhe 1920!> (Stt•rn eJ al.. 19~0) Jt has since 
declined in importantl', bn l remains the only 
commercial use of the rangl' resourct: on tht> penin-
uln. Reindeer cnh~rprises are typically famuy-nm 

operutions wilh herd sizes varying from r~·wer than 
1,000 to 7,0U0aninMls. Herd owner::.hip is restricted 
by U.S. Federal law (rublic 1,.1w 75-413) to 1\!ativ~ 
people of Alaska. Currenilv tht>re an:> 19 herds 
rontaining, in total, 331000 remdt.>er. In Lhe Sc\·vard 
rcninsu l.tregion, 'lo\'herc 13 ot !he herds.ue located, 
thcrL' are 16,012,080 l\Cres oi ova ilable r.mgeland, 
with tndividual range permit areas averaging 
1 .. 000,755 acres. 

The reindeer r:mgelands can be divided intn 
wintcr am1 non-winlt..!t areas, v:iUt fomge a\'ailabil­
Ity on l.h~ fomler determining overall Cdrrying ca­
pacit) ( Pa !mer, [ 944· Pahner a nd Rous~, 1945; 
~-otter,1965; Klcin ,1964, Pegau, 19~. Wood t1t al., 
1962). '1 he primary ~..-mter fl1rflge of reindeer is 
hchen (Cel wrin spp. and Otrdmn ~pp.), which com­
prises 60-80 percent of I he "'rin ter dit,l {Swanson c l 
t11., 1983). Lichen is a fungal algal f;ymbhml t.hilrac­
tt~ri7.ed by l very slow r<lte of b'TU\Vlh. rhc sluw 
growth ra leleads lo lon~n..'Cov "ryperiods fnrgnzL.'ci 
winter lichen range, l hus limiting range pro­
Jtlctivity. 

Three typt.>s of managemen l plans have been 
designed, in. consultation with herders, for most 
Sewtiu.i Penin~ul<l reindeer herds <Swanson and 
Pendelton, l9H·H. These plans '"--an be rdcrred lo as 
mtensivc, semi-intensive and L•xlensive manage­
ment. The ulO\lllOn practile of mil11agers of rein­
deer herds is to employ ~Xll'nc;;iye ITW n.1gement:, 

which is dta.raderize t bv an absence of m lat:IOllill 
grazing and infrt>quent and sporadic he1 Jer con­
tact, f.l!btdting in the lwrd being unstlp~rviscd for 
lengthy period:; ol time. The absence- of close herd 
!'Upt.'r:vision n.: 1uires that the pem1it areas b"stoc:ked 
a t a low density to prevent rcindeer from ~"traying 
beyond J.rt.'a boundaries and to prevent the severe 
rlepletiun of lhe forage resou rce, Semi-inlensive 
and intensive managPme.nt systems feature d~nser 
stocking rates and incrcnsed herder ::.up"'rvision ot 
the deer, and result in shorter recovery periods for 
the winter range lichen. 

lt ha~ been suggested that under traditional 
management methods, the ran~e is not bcing l l tilized 
at its biological capctcily <Swanson and l'end(·lton, 
198,1; Pegau, ]91)8). Of grealer intercsl is whl!lher 
economic returns from us~ ot the nvaiL"Lbl..: forag~ 
resources nm be incr(•ased through use of alter­
native herd nv1nagemcnt methods. Tl> this end1 tlti.s 
paper considers the <>ffects ot nmre inte1u,ive man-· 
agement, nd rotational grazing on net rl'tum.s t rom 
reindt!cr herding opL•ratinnc; Tile information gen­
era ted through 1mr ~imulLJtion ic. of potential in-
ten...>sl not nnly to herders but to govt.>mmcnt age noes 
r~sponsible for managing thes12 publil lands. Polley 
issues of current interest include the stale's move 
toward adJtLo;tiug grazing fees and the conflicts 
betweE-n caribou C'lnd reindeer use of specific 
re~ngdand-. tn northwesl Abska. The result~ re­
ported here can improw th"' hackgmund on which 
to base relatt.:d policy decisions. 

Methods 

Linear prllgramming (LP) is a technique that 
clllm':" ,,n~ to syst~lkally rdale the goals uf an 
enterprise or organi7..ation to the constrainb U1al 
limi t the ability to • chieve thl.!se goals. This ana-

William G. Workman, 
Aso.,L•I·iatt• P:wfL•o; .. or llf 
EconnmJG~ , ~ tired, A~­
ricull u ral ami J"urtostry 
E~pL•rimc nt o.;t 1tio n. 
Sdwnl of Agr:ic.ultur .:> 
a n J 1 ,mtl ResourCL'" 
Managl•menl, Umvt•r­
Sllyo( Al ,,~k&'J Fillrh:mlo..r.;. 

W.1yne C T h nmas, 
l'nlfL'SSOr ut h."<1nomic;, 
Emeril u~,J\gricultu r,al 
and Forestry l) pl.'Timent 
:;tatlnn, 5th>!~ ot Agn-
.. -ullure ;md Land Rt!­
sources Managcmt..'llt. 
Uruv~itv or Alaska 
J hlrl:1ill1ks .• 

jo,.,hua A. Greenberg, 
A~1st<mt Pn 11ts.;nr of RL.'-
&•Urt"e' FA" orumUc:i, '\gri-
wllural dn,l I or ~I\ Ex-
pc'l'inti::niSt 1t .X\ fd10ol ut 
A~ricu.liUJ't? ..-mel 1~1nd Rt.'-
.;nurces \>t.tna •ement. 
Universll} 111 Alaska 
F;Wb.'lll.b 
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lytical tool has bt..'e!l applied to numerous range­
livestock bituations (t>.g., D' Aquino, 1974; Barlleil et 
al., 1974;Hew1ettand Worl.:rtlctn. ·t97H;nnt.l Turclld 
at., 1982). lt was used li t thl' present applicatim to 
build on t w previous studi.•" of Alaskn n·mdeer 
enlerpn::.es (Arobio ct 11i., 1 Y79, Thom:-~s t'l al., 19H3). 
Range management Lh .. 'Cisions were not ex!"'hctlly 
consider dIll eitherofth~~t" prC!\·ious c1-.:.e~ . The UJ 
model developed lur the present research was for­
mulated to consider such d£>cision~ . 

Morlel Development 

Reindc~r hd:d o\vners are a. swned ln at I m pt 
I 1.: n dXimil:l net relu n ~.subject ln il tot operating 
and biologKal constraints. These wnstraints fall 
inlo three broad categori\.:s: l) bull/cow t.~tio re-

Ft'gttre 1. Sd1tmafic o/Morlel StntdttTt'. 

OHJl·C'l l VE FU::-.l'CflO, 

~luiremenLc;; 2) tnrnsfer restriclions repn•sertti ng 
.mnual changes in hPrd composition dw .. to 1ge 
progression, calving, death lo s, and sl,ntghtcr, .md 
l) winter orage ;:wailabihty. TI1n .. >c man.1gement 
systems wert embedded into th~ modello reprL'Senl 
differen t labnr-man, gement inten,iti~. These 
manag,•menl altcrnativ"s d >ftnL'li the thn.>t> npt 10ns 
availabl~ on a specitied ronge permit <lft..'il The 
modcl ''as con:,truclcd tosolv • for theuptimal herd 
stru~tme for each milTh"lg m~nt ~y~:~tem and then to 
identity the system tlu.11 a hi~ved the greJlest net 
returns. FiJ;Ur£' 1 -;hmvs a simple sdu~millic of the 
mudcl struclur••. 

Objective function 

Revenue is derived frll manlleritnd me \tsa1es. 

Maxm1v •lion 
l lf 

i':d J{t1 \ '!lilt' 

G.n>s'> Rt'\ t n • ~ 
wro Reim1(.,·r 

Ml!ill .md \nil r 
S.1JCS 

C~t n( I 1oo-:-
Supphes, Equirm< nl . 

Sen'lOC"". 111l Land Feli!s 

CON'>TRAINT'> 

Bull/{''" 
Ra.tiL." 

llcrd 
Comll'OS11 i(lll 

Transfen· 

6 Agrohorc.Jlis 

Yearly 
C lvinh 

Cohort 
Gradth1tjon 

' Jill SI,HJgh tt•T 

1ulb, Cow:. 

Annu.1l 
l..ic ht.:J lnt.1k.e 

Cow:;o x I ·.11\ ill); 

rk'rC't:'"lra~e 

J Terd l x \Sun hnl 
lZ<lh•l "''~lU~hter 

= ~ 
~ 

I il'bcrt 
Avatlabrhly 



Cnsts .ue associated with labor f0r summer and 
winter hnndlin~ and \Vi lh the purchase of sup­
p lies, snowmobiles, fuel, hehcoptcr and ,1ir ~harter 
sPTVicd., and repairs of cilbins and corrals. While 
these expenditure ca tegories are common to all 
managt:ment systems, magnitude!:i ' aricd across 
system..-;. Semi-inLensivc < nd intensive managemL'nt 
rt--gimes also lncorporat~d. ddilionaJ costs cl ue to 
increasl:!d herding labor. 

Animal production <lctivities y ield velvet ant­
len. and herd rt•placE>menl'i as reindeer gr..Iduate to 
older age chsses, dit... t1r are slaughlt>rt>d. ThL'SC' 
ad lvilieswercfurtherdivtded intumalcam.l female 
cnhort:s which \Ncre nssumed to be present in the 
herd frmn cah·es lo 10-year-old.:;. CuJling occurred 
at age 10 because of decrea::.m~ tecundity .md in­
creasing mortality rates or deer beyond this age. 
S l;mghtcr adivilie:-; allowed for th!.! btJh.hering of 
bulls, steers, fllld oows, lhrec years tll age and oldt:>r, 
A separate St-.t o f animal production and slaughler 
c ctivities was pre::.ent in the model fur enc:h man­
agement system 

The market for velvet antler 1.!> tht! orient, pn­
marilv South Kore<1. Antler production in A laska 
coru;titut~ i\ minurporlion ofthetolal 1.vorldcxport 
market, and, therd ore, prices were .1ssumed til­
dependent of p1 odurtion levels. The markt>t recog­
nizeH two principctl reindeer .1ntlt .. •J. grades wl\ich 
are beheved to be unaffected by man<1gement. Rc­
tcnt prices of$25/lb nnd ~/lb tor grades A and B, 
n.~pc<tivelv , were u<;ed in the analysis. Grade dis­
tributions \'\ere determin~d from discussions with 
the primary antler buyer. Since grade is hased in 
part on antler s ize, it was assumed th.lt grade A 
antler wa" produced only by malf's and females 3 
years and oldt:r MaJc .md female 1-and 2-ye.u-t>lds 
prod uced grade Ba ntler Antlers produCl~d by st~·rs 
are ddormE:'d and lighter than Lhtlse pmduced bv 
non-castrated male..c.; . \1ales were assumed to lw 
castrated in the summer atter antler remtwal and 
slau~:;hlered lht.. following winter, consh.tenl with 
industry practro.~~- Pt:r onimal a.nller produc t ion 
was held con~tanl aero s management ystt!Iru. 
Antler Wt"ig h lb for cohorts were delennmed From 
industry ~uurces md l u ick (1979). 

A carru~ meAtpriccnf$1.75/U,, reOecting the 
averagepricerecL•ntlv receivt..'<i by herders msmaller 
village...; on the Sewill'd Peninsula, was u~ed in the 
analysis. There is no graJing system f~11 carcass 
meat, and carcass weights were assunu.'<i tn be 

independent of management sy::.tem MllSt of th~ 
meat is presently sold regionally. The irtually 
Ulllapped export mMkel-; in ulht'r regionsuf Alr~c;ka 
and in the contiguuu~ United Staks \'\'en· assumed 
to be of sufficient size to prevent meat prices fmm 
being affected by chnnge'i in pmdurtion levels. 

Variable costs werE" c:""Ltmated from data pro­
vided by individual herders, lhe Reindet>r Herders 
~ociation (Rlh\), ~Jnd Stem el al. ( 198(}). Indi­
vidual budgets and herding labor slhedul~:?s were 
constntcted for each managemt>nt system, in con­
sultation wi lh hl:!rJc:rs and lhe RllA. It was cl.S­

.Sltmed thatasingJ~ herden:ould prO\ ide90daysof 
herding supervision during the 180 day winteJ 
season (Oct. 15 - April 15). HrreJ herd~rs ·were 
rL"<.]Uired only under lhe !'icmi-intensive and inten­
c;iv~ management ::.ys tems; the herd ownt:'r ur 
members oi hi~ famil) wnd uct all h~rd ing t"or the 
extensive system. 1 he rotilt io11al grazing plan asso­
ciated with semi-inlel\ . ..,i,·e milnagemenl rcquired 
one herder per 2,000 reindeer during l he winler and 
calving season tApril 15 - M(lY IS). Thl' mtensive 
man.."lgetnenl sy~tem and ilo; J~ociated rotalional 
gn.1zing plan required the htghesl level of herder 
~upervision: two herders per 2,000 reind~crduring 
the winter ,1nd alvmg sea un. Both of the tatter 
~ystems reqUJred c ne herder to be employed year­
round Lo 1ssist in the ::.upervision of lhe hcn.i during 
lhesummerseason and In help with summer opera­
tional acbvih •s in addition tu winter herding du­
ties Slaughtt..'r wsts \Vcre t!!:>limaled bt~ ... ed on an 
asswn~i pmduction rate of a c.rew of fm.1r being 
able to buldwr 24 n.:'udeer per six-hnur d.cty. 

Constraints 

The assumed bul!/cow mtios were based on 
the number uf rows i\ single bull, fivl' years or older, 
could be expected to service. A scparak• bull / cow 
ratio l:Onstraintwas included for each manLlgement 
system For semi-inkn~ive and .inteno;lve m..uiage­
ment, the ratio was &~t <1t l :J5 (Baskin 1Q83). For 
exteru.i ve managcml"'n l, the ratio was M.•t at l : 10 
(Lu1cl, 1978). Diffen.'n\. ~ in lhb r.tlio betwt..'en 
rnan.1gemenl planS was du~ to the l~\d ~f herd 
supen ision. 

The LP nwdel ~mployed here was a single­
period franK wurk, requiring a ccmstanl herd size 
and composi lion. It d 1d, nondhelcs.:;, n•l1ect annunl 
ch.1nge.s thal occurred .ts~ohortsgraduatcd to older 
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fable 1. Asswned Amwnll f1•rd Mortalilt! Rille~ nwl Cal! ing p,'Tn'tlfilse~ . St'ttrceo;: Luick, 197S; Thomas f:'t of., 
1983; Greenberg, 198J. 

Calves 

1-ye.u old 

2-ye.Jrold 

Adult 

Extensive 
Management 

~0 

15 

6 

3 

60 

~1ge classes, ur left th~ herd ue to mortality or 
slaughter Set-. of trarufcr Cfllblrainl ... for each man­
tlgement system accommodated jntrodudion of a 
yearly calf crop, graduation of cohort- to lhc next 
old~l agt.> t..l.us~, and lhe effPCt~ of ~wughter nnd 
ml1rlality . .:\ssumcd mortahty ratljt; and calving 
percentages are !"hov.'11 in T:tbk 1. Mortahtv rales 
decreased and calving percentages incrt>ased w1U 
inCTeil"~-'d hl!rd !>Upt!rvision as pred.1t:ion and 
str.1ying were beller controlled. Additionally, in­
creast.>t.i supenrision alloWt'<.l T(\indel:!l· to bedire,h•J 
away r rorn rangelands \\rith !'evert> 'IUrf. ~.:e icing 
and cru.sling ,Uld/or htgh snow cover. 

The focus of the for<.1ge constrc.1inl was lhe 
available lich~;n supply on winter rttngp .;;incc tl is 
lhis l'Otnpon~nt of the remd~er's diet that limits 
Ldrrying capacity otlhe rangel.tnds To increase the 
utilization ol "' inter lichen range, inlensive and 
semi-intensiH! management Pmplo:y rotation<ll 
gr.1zing syst~mo;, ·r hes~ systems were based on 
reseilrch conducted by Andreev (1954 and 1976) 
conreruing lkhcn ph}siology and un fj(•ld work try 
the Soil ConservatiOn Servict.? (SCS), U S. Depil.rl­
menl or Agriculture. 

AnJrccv' s studies indicated .1 Llired non lin-

8 Agrobort\1lis 

Semi-i"nlc:nsive 

Management 

20 

10 

4 

2 

Calving Percentage 

68 

lnten11ive 
1\bnagemenl 

10 

5 

2 

68 

l!ar relationship t t:h ... 'L>cn the pnrtio11 f the lichen 
podetium cropped and tlw necessary n..•coverv pe­
riod before a he hen range could be r~gtazed. By 
Andreev'~ t$timclh.•s, a two- lo five-year rt:covcry 
reriot] (depending ()ll Sp~des, ctgc, and WC<llher 
cnnlhtions) lS necessary when the upper one-iourth 
to one-third of the lichen podctiurn ic; cropped (45 
percent of the live 1iLh ~n biomass). ·n, .. recO\cry 
period is k·ngthcncd to 10 ye.ars it the upper hvo­
th.irds to three quarlt rs ol I he podctium i!" cropped 
(70-80 pc:rcenl nf lht: live lichen biomass). Palmer 
<md Rouse (1945) estimated lhilt if th~..• li hen range 
were severely depleted , the recoH~I) period in­
creased to 20 -10 ye<~rs. 

The grozing. y:stl•rn assumed under intent-ivc 
management used a five-yearmli1lion of the \<\inter 
range, which r~quires rt"'Slriclmg grazing during 
most of the winter c;ea~on (Od 15 - Apr. 15), to the 
upper ont--thlfd lo on~:·quarter of thl' h< t-wn 
podeliulll. For tlus to )CCUT, the reind~r need to be 
~lo" ly direct£•d b~ Ju rders alo11g a grazing pat h. 
'I his would necessitate daily super •i ton during 
the winter ~eason, wcalht3 f permitting Semi-inlen­
sive manag~men I Wlls assumed lo u ~l' a 1 0-yc u 
rolalion.ll gr.ILing sysh Til thnl rec;.tnd~J the rein-



dee1 cropping to, al n,ost, h.vo-thirds to thrce-qu.a­
te~ of the lichen podetiu.m during musl of the 
winter season. (Andrl'ev estimatl!d tlus. •o be thl' 
portion that reindeer harvesl when gmzmg nor­
mally, 1n the absen~:.~ Cll herder interference .md 
d[:!ep snuw cover.) 

For thesemi-intensivesystem,lhe wint!.!r rang" 
"'1.s di\·ided inlll ten winter man<1gement units 
("W\1U), with the reindeer to be confined to a singk 
WMU durit1g a winter~eason. !"fhis restriction would 
n~cessitale that th rei11decr herd be check<..'tf by 
herdcl"- every two to three days. As indica led ore­
viously, for both intensive O'lnd semi-intensive 
manngement, it WJS assumed that lh~ incn.•t~::.ed 
c;u~nision llf the herd would requin."' the owner/ 
operator to hire herding labor. 

Extensive management is charadcrizcd b} an 
absence of arotntional graz.i.ng~ys lem. Remdeer are 
able h..1 ret urn annually lo favonte ''"inter ranges. To 
protect against Lhe severe depletion of\\ inter for· 
ageo;, relatively tow stocking rates wou ld haveto h£> 
nMintained. In lhe calculation of annual liChen 
availnbihty on '"'inter range, a 25-} ear recovery 
period fur winter bchl•n rru1ge was assumed. All 
herding labor~ supplied by the herd owner/op­
erator or by memLX'rs of hi-. famil). 

A r~presentativ~ :range pennit .m~a wa d10· 
~en for use in t:onstruclion of the mage constraint. 
The SCS has identified six ecologic-al site types 
(coastal tundt.l, tuS..<;t1Ck tundra, dryal:i limestone 
slope, lichen gramtr slope, ba ld limL>stone slope, 
,1nd lichen meadow) on lh:i.s permit area\.\ hich are 
suitable lor winter graling. ln tot .. ll, the permit nre<J 
contains 118,791acre~ otl, inter grazing lands. SCS 
rompiled tot .. d dr) lichen biomass on a per .Jere 
ba.:;is fo: each site. Tltis ~.stimate was adjusted to 
nccoun t tor desirability t,f the erulugiGll sile for 
gta7ing the portion of the podetium F;I<lzt.'<l, ;md 
reindeer grazing habits. Oe;irabilit}' ta< tors ranged 
from lOU percenl (high qualily wmter grcv·ng site) 
to 50 percent (poor(]uality winter g,ra7_ng:::Htd. The 
portion of the lidwn live biom<lS'> grazt:d llil' •1 ~ 
percent, 7r::. percent, 1110 percent, for intensive, ~cmi­
in lensive,t1nd extt!nsiVL mnnagemcnt, respectively. 
FiMlly, a\',lilclhle lichen wa. reclured by 50 percl nt 
to acwunt for foruging losses from tramplmg and 
reindecrgr aing habits(P~gau, t%8). These adjust· 
menls y1elded annua l total usable dry lichen per 
acre. Tot-:~1 area fllr caL11 .. -.>inter ecological site WdS 
calculated using the gravilmetrh: method 

(Greenberg, l tiM) and then adjllsted to at.:a>unt for 
length of rotational or n•covcry period und for 
macce..o:;sibilil] due to snow cover. Total annual net 
liw lid1en biomc ss (dry ,,reight) was cakulated for 
each management system tlS the SUIIlii"liltion ot the 
annua 1 net li\'c lichen biomass per unit art:d Limes 
the anmml net land are41 For each t."'Cological site. 

The winter lichen n·quiremC!.nts per animal 
were speciticd as mefficicnts in lllc forage con­
_trainL HClllcn'l..1Jl et nl. {1~79) l!Stimated daily win­
ter int.tke rates of lid,en to be .5 uw1ce per lb of 
animal body weight. Aninldl b<Xiy weights w~re 
cah ulaled as a percentage uf carc,.1ss weights. 
R.ingbt>rgel nl. (1981) tound c.l..TCa..,~ weight · hl vary 
from 49.6 to 58.9 percent of body weight for a1lves 
to 3-year-olds, i..ri-cspectivc of sex. The lov-.· figure of 
49.6 per~en.t was used lo purposely protcd ilgainst 
ovcrgrJzing. 

Results 

Model Solutiom 

Tni tially, the modeJ web allowL>d to run~ider 
only the extensi\"e manageml!nt plc111. 1 he .solution 
for t~cxte11sivelvmannged operation produced as 
optimal a herd .. ize of 1,436 animals (Table 2) and 
annuli I neL returns a\x,ve variable coc;ts of $57,418 
( 1 able 3). Dedudinh fi:xt..'(.i herd u.nd f.u·ilities inv~t­
metll cost (interest nnd Llcpreciation on lhe cabin 
nnd L'Orralsand inlereston thPreindeer),rtlongwilh 
the required $10 nnnunl filing I e lor lht?- gta7ing 
allotment, y ields $25.700 as the return to the owner I 
operator for labor nnJ man.-1gemcnt input. Tlm; 
~nlulion rt!flt:::cts, to a large degree, lhe preseJ1 t ero-
duclion system except that it sho'.\'S a higher pro­
portion of bulls th,m is typicalm currenl operations. 
Given the assumed relative velvet nntler nd meat 
p rices, the slaughtering ot mnl!!S is delnyed until 
bulls re.1c.h L"Ull i ng aF;c since they arc rnor valllilblc 
as ;1ntler producers than ns producers of carcass 
meat. 

ln the second ca~e, the model wa~ ,tllowed to 
considcr bl>th extensive and semJ-intensi\'e 
management Given these options, UtL> m .>dt::l indi­
cated thal semi-intensive manJgt>men !-.hould be 
exclusively emploved by the reindeer uperilliun. 
Optimal herd .size was 3,010 anim~ls, \-vith annual 
rellJmsabovevariablt.: t:u~l ,f$129,6RO,,wd retuntS 
lo herd O\'\'TICr/operatorequnlling$72J86(Tables2 
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Table 2. Oplmwf ffrrd Composttio11 for a11 Atn~kan Remdeer RtWge U11it.* 

Cohort Group E~ive Managt!ment Semi-intensive Management Intensive M.3n.Jgemmt 
Number It Number 91 Number ~~ 

Calf (H 122 8.50 229 7.61 262 6.71 

t Year (F) HS 5.92 183 6.08 2::16 6.04 

2 YE"ar (F) 72 5.01 165 5.-!8 22~ 5,73 

3~ (F) 4(15 28.20 674 22.39 769 19.68 

Call (M) 122 8.50 229 7.61 262 6 Tl 

I Year (M) 85 5.92 18..1 6.08 236 ~ .04 

2 Ye.tr (M) 72 5.01 165 5.48 224 57~ 

:1 Year (M) 68 4.74 15Y 5.2H 219 .~.b l 

•I YeM (rvl) 65 -l-.53 155 5 '" 217 :.55 

;; ... (Ml 340 23.6':1 t568 21{.~ 1.258 n.20 

End of Winter 
Herd Size J,41o wo.oo 3,(110 100JIO 3,907 Wll.OO 

• Errors from ·mmdtn,.; may caust> the perl~.:nt rolunms nol to total tt> 1 1)(1 percent. 

and 1.) The proportion of bulls under scmi-inten­
siv ·management inrrea~t..'<i OVl'I that in the exten­
~ivc m.magement system. This adjustment \·vJs 
made pos~i~le by d~Lrc.lscd aruma! morti1lity rate~ 
~nd incrcasedcalvingpercenlage. Tilcsc h.vufactors 
allowed fm a cons\anl herd ~tructure to rn' ma111-
tarined ·with .a smaller calf crop, os a percentage of 
total herd size. 

Finallv, Lht> ll()(lE'l ""''JS c..llowed to consider all ... 
mallilgement optwns w herein it indi01 lt.-d that t ht• 
maximum nd returns were a.ch icvcd by exdusivl!ly 
employing inten~i\'e management Herd "ize wa~ 
3,Y07 anim •. ls, with returns above vari.lbll.' wstb 
ei.Junhng $191 ,2Y5, and returns net of both variable 
and fixed costs equalmg S ll8,0QS. Dccrea::;ed ani­
mtll mort<~ lily ra~s .bsumed in an inlensivelv man­
agt.'CI hc.rJ trt::Ht t'IS a serru-inl£!IlSively managl.-tl herd 
pc rmitted an increase in the proportion of bulls 
present in the optimally structured herd. 

F rmngs projcctL'<f here from reinde~ herd­
ing operations may appear somewhat large in 

1 0 Agrob1 'r~alis 

comp<~rhtm with Lhnse nf range livt.'Stod enter­
pns..·~ m wesl~m orth 1 m~nca. However, effl­
uent reindeer operation:, sltuuiJ be able to nchlPVe 
these comparatively f.n urable results sin1.--e income 
taxes, range .fees and r"~ther land (usts typically 
pre~~nt in caLLie 1nd she~p ranch operations are 
absen t in ,1 n indecr enterprise. 1 he nontaxable 
~talu nl earning~ from a reindeer operation stems 
from the llJ37 Reindeer Act (U.S. Public Law 75-
413) under this acl, th~rcindeer technicalh• are not , 
ov.rned bv lhe hcrd~rs,lmtralher ar~ ht h.J in tru!1l by 
the U.S. Bureau of lndiar, Affairs (BlA). E11:cL'pl for 
an annual $10 nting 1l~ per allotment, gr<1zing fees 
an.~ not charged on federal reinJt•t-r range it Alaska. 

With such potentially, ltractive rdurns avail­
able from more intensive management, cme would 
expect herders to adopt Lhese sy~Len1s. The only 
signif1c..mt investn'lenl cost Wllllld he ~hal for deer 
aclJuisition. ThPSeanimnbcan bcubtajned through 
purchose f rorx1 otht!r herders, a BlA-5ponsored loan 
program, ur natural increase. Indn·~..l, the recent 



Ttwle 3 Sln11g/JJ1'T Scltedule, Ol1t:cth'v.> Frmctimz Valm>s fllltt Rehmzs to Ownc1 (unm Alnskmr Rarrdt·er Rn"t<e Lh1it. 

Extensive Management Semi-,intrnsive Management Intensive Man.agemcnl 
Slaughter Schedule 'Jumber Number Number 

----
5 Year (!-<j 94 

11 Year (F) 87 117 

7 Yeor (F) 5R 

8 Year (F) 17 

9Year(F) 35 

10 Year (Steer) ____.:!~ ~ _ill 

Total Meat 
Production (lb.) 2,430 6,72lJ 9.~52 

Total Antier Production 
Grade A (lb.) l,lJ95 1,654 

Tllto.'ll Anller Production 
.:orade B tlb.) 33.5 686 ~3ij 

Objl'chon Function 
Value (Nl•t Revenue in $) 57.41R 129,680 191,295 

1-l'ix<..>d Cost ($) ~ 31.718 57,4Q4 73,197 

Returns to Owner I 
O perator($) 25,700 72, 1R6 I 1)),098 

* In tor :><. t and depredation on the cabin and corral, for oll thre-e management sy~rems wns $9,118.52 llSing 
s traight line dl'pn.--ciation and an fW,- mtcrcst rate. lntcn..--st on herd investment was $22,38lJ.26, ~.1 b-.11.07 
and S63,868.5V for the extensive, semi-intensive and intensive systems. respectively The rate of inttresl 
used , ... ,a::. 10'7c. A !fil(l ilnnuaJ filrng ft.>e WdS al<;O induded as a fi xed cost 

industry p.:1ttern suggests an intcr~st m more inten­
sive managem~nt as deer numbers have grown by 
:1lmosta tlurd in the past ightyearc;; with no increase 
in gra7ing land (Alask..1. Agricultural Stati~lks Ser­
vice, 1989.) The opportu nity cost of time spenl a\vav 
from traditional subsif'tencL activities may, how­
ever, n mttnU'! to temper herders' interests m be­
cominginvolved inmoretime-demandtnghcrJing 
methode; (Thomas, el al., 1983.) 

forage Values 

Re.stJits f rom llle model showed I hat 

available liLhen supply un winler range was 
lhe only binding constraint in any of the three 
management plans. Correspondingly, "shadow 
price_," or marginal contributions of wmler 
fon,ge to the reindeer herder'~ net earnings, 
werecomputed ul$.01_$.tB,and$.051 erlb per 
year for the extensive, scmi-intensi\ c and in­
tensive management plaru, respectively. These 
figure~ can be u~ed to determine the margmal 
valu e of an acre ol rungeland with a given 
biolog ical productivity employ~d under the 
d 1rferent mctnagement npllons. The fullowing 
formu la was used to make this conversion 
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where 
RV.:;Anm1al r~.;:r acre rent01l \'.lluc• 
SP=.Sh,1J~\W price 
Nt=Nel bve1ichen lb/ac 
SL-Sn"w Jo,.., po•rcl.'nlclge 
IU'=Rol<!liOnal pt"riutl ' 

The llnnual r~ntal r.llt:!s (marginal nd returns) 
: . .m \'tlrious ecological silt!s and £or the diffen~nt 
managt•nHmt options are shown in Table 4. A~ain, 
the diflering rental , . .1lues dcmono;trate the simu­
Jatl'd clfect nf intensified ma Mgcmcnt on the nel 
economic pnxiudivity uf the range 

Some Land Management Implications 

Rangelands oi Northwest AlaskLl histnricall 
have bet'n •1dministered by Lhe Hureau ul Land 

Management IBl M), U.S Dep.utrnt>nt ,_,r the Inte­
rior. The policy of th~ BlJ\.l l1.1s been to collect an 
anm1.1l $10 filing fee on ea<.:h c llolmt:nt but with ncr 
additional \l'ie ~hargc. This policy hv~ c•ffectivl'ly 
ilccnmniOd<ltL-d the herders' desires for extensively 
ma n..1g'-'(} Llpemlions. TJ 1e ran g~..·lund rcsouro.•.s rep­
resent not nnly forage for thL· anirnab but poli:!n-
tiany large buffer zone. between herds lm diff~nmt 
permit .lrl!as. Thus, l he va ·tness atKI the pricing of 
lhl! permit ar~a .. provide , low cost ·ub<>tit\.lte tor 
the herding efforts that might be required ttl kt..>ep 
herds separated and to prcvenl overgrazing on 
smaller tracLc;. Ac;; a resull, lh(' .forage on the p~m1il 
;,reil~remainsvastlyunderulilizeli ·incetheowm.•r/ 
operator has noobligathm tocomptmsatcthepublic 
for the value ol the GLryin~ Cilpacity of thi? !and tf 
it w~:rc to be uscJ mnre inte1\sively. Furlht.>r, Jivcn 
the restric tion~ 011 tn1nsferring permits, lhcre is no 

Winrer Net 1 ivc Lichen R nt.1l Values 

Ecological Site Biomass (lb/acr~ \$/ac)/ycar 
----

Licht•n Sedge (Coastal·! undra) 
Exl~nsi\·e 555 .:ll 
&·mi-intL'ruiv'-' l 17 .90 
lhtt'n.o.;i \'t.' ~50 t.60 

Lichen (fu'-"<ll.:k Trntln) 
fxkn-,i\ ~ ~98 .1 
54:n mte.lSive 37-+ ,93 
lnknsivc "l?.j. 1 .~1 

Dryn'> I rrne:;torll~ Slnpc 
&tem.t\e 86 .0~ 

Scmi-m ll'nsive n5 . I o 
hth·n::olVC 39 .32 

Lich!!n Cr.mitt' Slope (\}pine) 
Fxh:nsivc 12·1 .13 
Stlmi-i nr~n-;in; 2•13 .60 
lnlenstve 146 120 

Hald Limt•stonc Slop{· 
Extensi n: 1.:\ .00 
~mj·intcnsivc 10 .02 
lnten:-.ive 6 .05 

Lichen Meadnw (MLJutltain) 

f..xtcn"1" ~· o-17 .'25 
Sam-1 n h.! "IV~ 4H-l 1.2fl 
lntenstve 292 2.4(] 

---
" Tl-wsc values <:orr~..·~•"}K·nd to i lu. amoLnt ot lichen a\.-.:til,lbk per unit area once each mtntional pl·rind , i l" 

once every:;, 1() .u\d 2.5 ye,JN for an {lp.•mhlm pr.uddng intcn.,-ive, scmi· inlet\S!Ve, und extt:n~ive 
milnagcml'.nl, respectively. 

12 .\gmbor~alis 
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enmomh.. mechanism at work to encourage the u~e 
ot aUotrnen~ by moreeffiden~opPralarssmce indi­
\ 'dual herdcorshavenoincenbvetorelinquishdaim · 
to portion.,oi theirJlJulmentswhicharc not utilized. 

Shitting land r~wn!!rship patlem!:> h<,ve fol­
lowed the Alaska Staleh(')()d Act (L "'· Public Law 
85-508) and Ala~ka 1\;atlve Clairru; Sctllernent Act 
(U.S. Public Law 92-203), and part t''f th(. n..mge!.1nd 
in Norlhw~st Alaska is now owned b} I he state and 
managed. by the Alaska Departmcont of ;:~tural 

l{esources. This agency is introducing a new syl:item 
ut gta7mg iees on rangt'lands acru~s the <>late. One 
of the considera tions ~i\ en in establli.hmg Lhc>_o.;e 
charges is that lhPy apprux.imate the fair market 
renlal value otthe forage. fhu<>, the l'Cutlomic rent 
earned by the resource would be transferred from 
the herder to the l.lnd owner, i.e ., the citizens of 
Alaska. In Lhe context of LhE' Nnrthwt.....,t Alaska 
nngel.ands, the figures given an Table 4 might be 
t.unsidered ns thl.' annual per acre graZtng fees on 
,..mou wiltter ecolugka1 sites. Howt.:ver, adjust­
menlswouJJ 11~i LolX'made lolhefigun>stoallow 
for a return to mnnageml:"nt input. 

\rVhileagrazingfee h;:J<;ed on the value of range 
when it is used to capacitv mav be consLc;tcnL \'\'llh 

,J J 

a roliry of promoting "highest and best U!:it.' II it may 
not p1ovide for a sudally desirable outcome. Sod­
t>ly may dc~m that the rdndt•er industry ptovides 
bcnetits in addition lo ih financial relu m and lh.lt 
the govcmment's role l=>hould be l\l help promote a 
healthy n•indeer industry. The introduction of ct 

gra7]ng fee b,l'>ed on intcn ive Illilnagcrnent may 
lead Loan opposite result by redudng li1c prl'sent 
size of lh • industry, and even pobSlbly by causing 
iL., dcrnise. Thl~ result would occur ii there were not 
.1 su lficienl number of individuals willing to utiliJe 
ra..ngelJnds which bt"Come a\-'aUJbl~ due to any 
current members of the industry's inabahty tu p<.~y 
the grazing fee. Analwrnativewould bl~ to base the 
grtt7.ing fee on retll m.:> as::;ocinted with l."U rrenl tncm­
agcmt!nt practicL'S in the industry. A basLS fur set­
ting 'iuch :l fee is represented in Table I by values 
given fUI extt>nsive mun.tgement . While this fl'i! 
mily not pruv1de the inccntJVe for individua l" to 
man.1ge their upc.•rations al highest efficiency, it 
does l..Lrnit the 1mpact of the fee on lhe reindeer 
operahons. For any grazing f~e, it may be dL'Sirable 
Lofolluv .. •lhe n~commcndafon of Arubw.:md Work­
man (JQ8J) to im.plentL'Jlt lht.• grazing fee owr a 
number of years t-o mitigate il!:> cffecl on rdm.leer 

enterpn.ses. 
A r 'latL>d issue concc.rru; 1 he mmpdttion be-

h-vccn caribou and reindeer in the usc of raugelanus 
on the Sew•1ni Peninsula. Giwn the relath ely puor 
ecl.)nl)mic pertonnilnl't' nt lhc reindeer ind&Jstry m 
the past, pubh• lands agencies have bL>en reluc lant 
to restnct caribou access tu the reindeer grazing 
allobnt'nts. The wsults of this study, howe\·er, 
dernnm>tratc a poll"ntial fur vast improvement in 
that rerformance. Thus, the opport1mity cost of 
allowmg caribou to roam freely un th ~ allolmcnls 
mav be mut.h more signi.tkanl than is currently felL 
The mNe aocialJ) efficient mi uh ~es (.)r lhe range 
can be identified ~mly by considering the rmtmtinl 
net benefits associatPd w1lh each use Ltmay be that 
th£! rcmdeer industry is indeed currently being 
undl:'rvalucd m puhhc land debate:;. Huffukcr, ,·tal. 
(19H9) argue for the introduction ot incenth·e-b..1sed 
f£.'t !:>y~tems- a ~...umhinalion of brraz.ing fees ~md 
compe.nsation p<'~ym\.'nt!:t -nn public rangelands in 
the \'Vestcrn U. 5. as a means of promoting a more 
efficient mix of multiple use~. This recommend .. l ­

tion md] a lsn hnld ptk• tial as an instrument for 
tostenngimproved resowceallocRtioninNorthwesl 
Alaska. 

Summary 

In this paper a net returns maximizin~ linear 
programming fri'\mework 11\'as used tu model an 
Alnskan rl.'indeer operation. Tncorpuratt..•d in the 
modt>l were lhree herd nullltlgement optionsA e.,1ch 
reprL-senling a sepamle type· of gmzing system 
When mdnagement method~ wer~ lter'->d from 
extensive ITh"UMgt::"llent, usin~ no rotational gra7.­
ing, to intensive m;'lnag~ment, using a 5-ycar rota­
tional grazing sy~lcm, return::. above variable msts 
were incr~asPd by 333 percent. 

The onl)' bmding resmm.:e constraint within 
the linear programmin.., model was lichen st1pply 
m winter rangt.•. U!)ing shadow prict..""" of lhis for­
agl!, mm\1al rental valU\!S lor Lhl! various Lypes uf 
winter ccologicfll sites •vere calculated The rt.>sult'l 
demon,.tratl:!d that S ~ward Pcninsuln rangeland has 
thL'pohmtial "orcoanlingincrt>a~t>dfin. ncial rdums 
for bolh the reindeer herders .mc.l ~he land owner. 

ThP introductit)nofrnnge ft:.e-. based on annual 
nmtal values Wi''b discussed Policy makers who 
wishtoimplemcntsu hgrazmgfl'bmu::..h.iet mnine 
thcir l~xacl purpose. If l he pnmai) purpo, ~ is to 
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providt! inc~ntives for rangeland · to be us ?d 
el ficiently and th~r~hy e"lrn tor th~ glwernmenl a 
return on these rilnges whL-n tlu v an: u~ed to 
capacily, Lh~n g· a.dng ft'eS would l • ·t ,c b<lscd on 
the returns< ssociated w1lh n t nstH. m ... nagcrnent 
practices. If, ho\vever, the primary purpose is to 
earn for llw government some return, without 
disturbing the -.Latuo:; quo, then the extensive ::.et of 
rental values should be cons1dercd as a basis for 
s •It ing grazing fees. In add ilion, l hceslimatl->d rental 
vr1luesc.an proviJc information forf1 mor •~.:omplett:· 

evjlludbon •>f the range use trddc-off between 
reindeer nne! caribou. 1..J 
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Reindeer Meat: Rela ionship Among 
Dietary Fat, Flavor and Acceptability 

l{uthann B. Sw;mson .1nd Marjo ne P. PPnrield • 

H eal lh-consaous consum. ers are conccmt.•d 
about their dietary fat inti ke (FMI, 1989). 
This conct-m is reflected in pruducl.; avail­

able in supermarkets In Alabka, one major ~uper­
markct hnin orft!rs prcdornin<mtly USDA Select 
beer, " lnwl•r fat altema lh ·e to the lrmhtiunall) 
purchm;ed USDA Choice bed All m. jnr Stl permar­
ket chains in urban Alaska now carry a wide variety 
of fresh and prcviuu~ly frozen fic;h and shellfish in 
their in-s lor., fish markds. The selection of poultry 
has also been c.xpllnded. l3oth poultry and fish are 
frpquen l low-fat replacers ot domeslic red meats in 
American dieb (Breidenstein, 1988). l~eindeer, an­
other low-fat potential alternative lo domt.:"stic red 
meats (Swanson et al., 1990), is also available in 
limited amounb in both rcstaur,utts i!nd supemrnr­
k •Ls. This low-fi.lt exotic meal (USDA-PSI'), lt189), 
should a I so appeal to mcHlY Alaskans, the IDilJOrity 
of whom enjoy trying ne\\ foods (Swanson and 
l.e\•.ri", l Q9 J). 

Contoum~r intcre~t in dietary fat intak ', p.u­
ticularly saturaled fat cuntenl, is linkPd to assoaa­
Lions bL'lween high dietnry fat ~..:onsumplion and 
incrcasL'CJ incidence of chronic di~l:'<l::.e~. Both hearl 
disease md cancer (US DHHS, 1988) have heen 
linked l l l dietary fa t intake. Domestic rcJ meats 
{beef, pl1rk and lamb) arc among the major con­
trabu tors of fat in the Am~rican ctict (NRC, 198q) 1 n 
an.:ccnt nH lional con~·umcr:,urvey,33pcrcentofthe 
respundcnts r~ported Lhcir rl'd meat consumption 
hnd decreased becnu!:l~ of healU1 com:ems (FMl, 
1989). 

Th~ total ial content of reindeer meal is simi­
lat to the fa l content of mt>at from game animal.'> 
such ,,s lwnl-killed mule dt>t•r (Miller ct al., 1986) 

Ruthann B. Swanson, At;.;i-,tant Pm­
f >so.;or nf Food SdcnC(', &-hm)J of A~;Yl­
culture .1nd I .,nd Res<,urt:e:. Mi1nage­
m .. ~t. Univ~n.Jt r oJ Ali1sk.1 Pairbanks. 

and caribou (Novakuw&ki and Stllman, 1975). A 
f-our ounce (1135 g) serYing of rdndl.'t:'r meal pro­
vides about 1.32 kiloc(llorie..c; with only obuut one­
third of Lhis energy &om tal (SW.lll5on el al., IQ90). 
For comparison, four nunccs (113.5 g) of USDA 
~elecL beef completely trimmed of \'lsible fat, pro­
vid~s 166 kiloralories and 47 pl'rce nt of Lhese kilo­
caloncs arc from ful further, when servin~ .,.izes 
nreequal, th~ amount of saturntedJat cmtsurnL'Cl by 
individuals \Vho enjoy rl'indcer (Swanson et al., 
1990) is within the ronge reported for fish nnd 
poultry (linscheerand Vergroesen, 1988). Reindeer 
is a sUHitble low-fut red meal choice for health­
conscious con-.ume1s who prefer n.'<lmeats. 

Not on I v 1s reindeer meal low in fat (Sw,mson 
ct ,11 , 1990), 1L is also h igh in 1ron {SjePnebcrg ti.nJ 
Slags old, 1968). Bee.t and pork.u-clh major sources 
or the mostahsorb.,blefur.m ofironin the American 
diet (USDA, 1 Y.H8) When chicken and fish replace 
beef, pork <In<llamb m the diet (Breit.lc nstt.>in, I Q88), 
s ubc;tantially lower levPffi of iron tts well as fat 
(Adams, 1975)arcconsumecf. Forn1any Americanc;, 
including AI. skans, dtctary uon is already prc~ent 
at m.tr~inallcvels. Reindc-\•r .1 ... n low-fal 1llcn1ativc 
to poultry and fish may help donu.•sl1c red meat 
consumers maint.lin their iron intake whlle de­
creac;ing their fat inlake. 

lfcurrenl production lrcnd::. continue(USDA, 
Ahskn Agricullurnl .. ta tistics Scrvi e, 1990), rein­
deer meat Wlll ~increasingly availabJl' n Alaska 
and elo;;e\'\'here. Mu..,t of the reindeer avdilnhll. for 
saJc is fieh.l-slaughtl!red b<:-t ween mid-Septembt.·r 
and the end of March. Zhigunov (1961) implies I hal 
fat content vnries with linte of slaughler. Effecls on 
fatty acid ~omposilinn an.- unknown. 

• Marjorie P. Penfield Pwtes:.nr, DcpMtnwnt ot Food 
T~.·c-hn"lugy and Scumcc, Ab•Tu-ultural Exp'nmcnt 
Stillion, The Univcrsit ' ot rcnneSSt?l.;l , 
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Differences rn fat l."ontent and cump<lSition 
m.1y .'tlso affect llavor of reindeer meJ l. Total fat 
content as well a-. the specific f<ltty add~ prc.-,£..nt 
have been related to Lh~ fulvor of domeshc red 
meats (Miller et al, l Y66) . R~d meats which b.w~ 
high levels of pulym.:,.1lur.1ted fatty adds have a 
fhwor "vhich is l~s acceptable to ma")' con~l!mers. 
Many game and exotic mellb hcwe htghcr levels of 
pol)'lJn~ luratcd fatly adds than arc tound in do­
mestit. red meats !Miller et al, 19t!M. For the<.;t> 
reasons, fat extrJcted from rnt1sues of the rcmdu~r 
forequarter harvested in Man.:h and September ·was 
compared. flavor variability wn"> Also as~ >s._.;;{'(i. 

Materials and Methods 

Repre~enti.tlivc reindeer furl'quartl'rs were 
purchased from commercial sources in two lots. Six 
foreoquarters harvested on the Sew.lrcl Pt'ninsul, in 
March, 1989 and five forequarters harvested in 
September, l q89 w~r"'::.hipped to Tlw L llJ\ ersity ot 
Tennesl>ec, Knoxville, Tennessl!e, for study. TI-t~ 
fort:!quartcrs in each lot were nllowed lo thaw at two 
degrees C for 48 hours prim to chemicJI ana lysit ... 

Chcmic.li Analysits 

Cmnprn>itc ~ampl t::s from lhl' chuck blade 
muscles (shoulder m u!'rle~) \11, ert> ntnlvzed for 
moisture illld fat content (AOAC, 198-H. Two rep­
licates werL obtained on samples from the March 
IMndlingand r~plicatcs for the September h,md ling 
WPTC three for moisture and two for fa l Fatty a~.-id 

J 

cornpostlion was als~,.,- delemlint'<l (AOCS, 1975). 

'ensory Evaluation 

An experiL~nced ::.ensory panel eve1luated thP 
ga mcy flm·ur ofreind ~:cr sam pies ~rilled lo •' n L nd­
poin t temperature of 158-165 degrL'CS F (10 7 4 de­
gree C) fmm bolh sh1Ughter dc1lt><; r en panPlisls 
\VI\u were t:oHStl mers of hun 1-killt'd dt:.>er evil I Lla~ecl 
lhc samples. A 15-poinl nun "'lructured Jincar in­
lt>nsity c;rale, when~ I equalA "nnne" ,mc.l l5 equals 
''intenst!'' , was used. Overall. cn•pta~i I tty was ;:~I so 
C'-'·llm.tlt.~ on a scale where I equa lt.~d "not .tCCt'pi­

,lble" and 15 t.'4Lt.1led ··~,xlremely .1c~.:el tnblE'. " Dur­
ing both sen~ory sesstnns, samples \Vcre ev,11U.IIed 
in individual booths under "hite light. Single 
sampll'S wert' prcscntt.'tl on lr\ hitc plate~ within 30 
minutC!> of cooking. Room lcmperatu!"e \\ater was 
prO\'ided torrinsingb~twe "'n ampl~. Pre.enliltion 

16 Agruborealio.;. 

order was random. 
A sensory paired compari'>on test (l.amtond, 

1977) was a l-.o conducled to a~ses.s difft.'Tcnces in 
flavor ciue to sl.ntghtcr Jette Four pairs of Pindeer 
meal samples were evaluated bv 2 ~experienced 
sensory panel ish. Two of the tour pairs of samples 
were matcllcd to l11st for lhe placebo effect . l11ese 
m~at samples whirh w•'re also cooked Lo 'ln end­
point temperature of 15~H 6'i dt!gr~t.~ F (70-74 de­
grees C), wl!re d11 'Pf ~J in CJ food pmc~~sor Lo 
r~duc~ appearance and L~xl urc-d ciltferences. Evalu­
ation ocC"urrf!d 11nde1 red light to minimize Lolor 
J iHerl'm.l'o. OlhL•r testing conditions 1,vere identica 1 
to t:hm;~ predously dt:,crliJed. Prior to testing, the 
reinde-er meat s.1mpl(.., from the March h<lrvest had 
been !Stored fro.tcn, al Lt.:m dt!gree~ r (minus IH 
degree C), for 12 monlhsand the~amplt><- from the 
:,.eptember harvest h.1d been held under idl.'nbca.l 
stur.tg~ (Onditions for six months. 

Statistical Analy~is 

Mecmti and stnnd,lrd deviations werl.! caku-
1ltL>d for the du:mical analyo.;L)$; fatty acids present 
wereda«sified as Ra Lu r.l ted, monoun~a t u ra led,<'! nd 



S!,mghler date Moi"tt.1re Fat 
(%) (',Yt) 

M.:ttt•h a 74.7 ..t 0.]2 3.56 ± 0.08a 

S~!ptemb~r 75.1 ±0 45b ~.17 ± 0.06(1 

0Mt·~ns.,. nr- .,tilnd,trd ch•\'la1ll.m from IWf• Cdmpo,:;rle 
replilcll .., tmm c;i:\ .Ind fh t rein ],'l'rchuck blade mtH>Clrc. 
tmm 1rumals h.uvested in Milrch ;md ~pt~hcr. 

1 
r-oJ.X!t:liH 'v. 

1
ML'olll' t nr - ;;tandtud ~kwi.~tovn frum th.r~oJ composite 
ri.!plu:alt.'5 rorn fi\ e r\:indt>er c-hul.k bl.oole nmscl.•s. 

Table 1. CumiiO'ifi(lll t•frl'ill•itn wei11 fwrve:>tt·d u•• I"Lro 
dntt!s i11 1989. 

polyunsatllr .. ltL:><l <1nd the ~ru~ntage in ench class 
was delem1ined. The pe.rct.>ntag< of p .. melists who 
rated for uver.tll acceplabihty i11 the acccpl<lble 
range and gam~y flavor ~elnw midpoint on the 
-.ereiory nttrihutc SLalcs wt•re determined. The fla ­
vor paircti comparison lest dala were .malyzcd 
\'\'ith Chi-:,qu.-lrt!'. 

R~sulh and DiscuS!-ion 

Total Fat Content 

Fat.md moisture CLlnienl of the reindeer from 
bol h slaughter periods is report~J 111 "1 abk 1. Ntl 

ditfereuces were found among th~ ~amp!~. 1 his 
prob<1bly r~flccts the limited extemt~l ffll rover and 
intennu~cular fat prc!::l~nl. Total fat conlCilt r•IIPcls 
til~;? intramu,:,cul<~r fat pro~nt. 

Total fatcuntcntofreind~crfrom b~lthslaugh­
t~r pcrklt.lc; is k"Ss than hrlll that of the lean from 
c.:ompatabl~ cuts of USDA Sdec[ beef (uSDA, I c R6). 
The level present is about the ::.<une a-; mcdium-f,1 L 
fish such as swon.ltbh or bluefish. Salrnon, a high­
fat fuh, is i!d ually higher ill fat than rdnueer meat 
( Har>i lu and I I,111sen, 1989). Thus, from a nutri Liunal 
per::.peclive, rL•indeer '!>an exob.c. Inl'ill which ofiers 
J ll''W· faL1ltemative tu domestic reJ meab, poultry 
1nd tish lhroughoul the year. 

fatly AciJ Composition 

l11e relative amnunls of specific types of fattv 
~cid:> pre:s~nl in I he total d d as ~.-veil as <wcr,dl fal 
contcntareimport.mt in thO;:! devclopmenl nf cluunic 
dist:ase-.;. Perccn tages of Sd t Ll ra led, 
monounsaturilled and polyunsaturated f,ttty acids 

in .reindeer meal harvested during the two slaugh­
ter pcrit~ds are depicted in Figure 1. Mu.. ... ue- f1om 
~oth slaughter pl!riods \ov'L!Ic ri h in long-chained 
saturnted and monounsaturated tatty .JC!ds. Only 
~mnll amount Clf pol •uns.:ltur.1tL..:l fattv u.cids \vere 
pr~~nt. Clearly, dlffert'I\Ct!S due to laughter Jate 
l>ccur. This difference rdlccts the higher level · of 
nwristic ucid Cl4:0>, a medium· ch.litwd saturated 
f,,tly acid and lower levels of oleic- acid 08:1) in 
animals han·ested in !VL.1n:h. Oleic acid b a long­
chained monouns.1turatcd f.ttty ncid . ratty acid 
composition l.lf domeslil red m~.lt anlmaJo;; is in­
flucnCl.'-d by anim,ll .tgc, di ~t and environment 
(01.1gan, 1987). It appears thc1t simililr fatty acid 
composition effccb o cur in n•indcer.ln Lhe period 
immediatcly prt>ceding slaughlt.'.f, reindeer from 
the l wo harvt..>st periods cnnsum• l d i fkrent di~t~ 
and utdur~ diff~rcnl '-'ll\ irnnn1enlal t..ondilaons 
(Stern ~l a.l , L9.SO). 

Despite the lu~her proportiun of -.aturated 
fatty elL ids in muscles I rom lht.. reindeer slaughtered 
ln \ tarch, cons u lnt'T'!i t>f Ctl un.l SL?hi .;ervings ofheef 
or pork will sl.ill ,:onsumt:: mucJ, higher leveb of 
!iatumted fats Bt-x-<~use lln tot.al fat ~.:.ontent of the 
reindeer is~,, lmv, reind~cr, hke poultry and fish, 
COJ1tributc rt'lati\ dy mall amount" l f sahrrakJ 
fats tu the diet. Tims1 when con!..;idcring reindeer, 
the variation in saturated tal content is probably 
unimportant \'\rtllun , lola! diet. 

Flavor 

Total tilt contenl a~ well a5 the degrt..'C of fatty 
acid uru;aturat ion h~ been reported to in lluence 
acct>ptability of meill flilvor by con .. umers. A mini-

• Fall 
t::J Spnng 

Po'l'•~d 

rigm•t• 1. Peru11L1ge o.ffol fy acids i11 rdndt?t:l mml from 
hn> Jwrt•c•c;t periods. 
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mum fal content of tV\ o to I hree percent ford omeslic 
rt.'d meah. has bL'Cil ru:ommcndcd to ensure ac­
ceptable palatability among Anwrican mn.-.umel"'i. 
!..ower fat levels are nL><:e.ssnry for paJalabil1ty of 
meal c.u t:s from the fon.'4urutcr th.m the hindquar­
ter from the5t>animal:; (Savell ;tnd Cross, 1988t 'I he 
total fat content of t l1e rcmdcer muscles studu .. xl 
(Table 1) approximates the range recommended for 
palatC~bility of domestic.: red rne(ll speC'ies 

Spedes-speufk A.wor~ are .l$lx:iated wjlh 
volatile compounds p roduced when the fat present 
is heateJ (Judge et al. , 1989). Miller et al.(l986) 
::;uggest I hat Lhe relatl\'ely high levels of polyun­
sa.hJrated fatty acids in game meajs ate responsible 
for the game\ flavor that mnn} co 1Sumer:-; fmd 
ubjectionable ·1 he gamey flavor inherent to tl1ehe 
spectes mJy l'W 'hMrtClt:'ristic ot thP \·olatiles pro­
duced by heating the .;pcdfic fatty clCidS prL'Sl'11r. 
However, thb gamey flavor mc1y also be due tooff­
fu ors wh1cl dt.'\'elop during storage. The h1gh 
levels of polyunsatura tcs present rnak~ these mcab:> 
rnore susceptible to oxidative chanl:"!es. De...,-pite lhe 
cause, the lo\'\ l.'I' l~vcls of polyunsaluroles prt>SPnl 
in remdcer, n sernt dnmesticatt!d animal, may pru-

uce a less ga mev flavor lha L more consume~ may 
find Jesirabk~. Varhtlinn. in pu!vunsaLuraled fatly 
<lcid content was le&'i than u~ percent {Figure 1). 

1\:o difterences in the flavor of reindeer meat 
samples from thl' two shmghlcr reriLKlS (Table 2) 
dt'.spite dilfer~nces in fatty aad composition (Fig­
ure l) '"'ere detected by U1e exp~rienccJ sensory 
pane lis hi. nwrefore, t ht> \Tarin lion in fa tty. acid 
composition did nul alter the flavor of the meal. 

I hreequarler; ofthepanclbts ratedgamint>S5 

of Lhese sampk·s below mid-point on the scale. 
Tht!se ratings inJimte U1at a mild gurney fbvon'l.•as 
pre-.ent. [>reviou'-ly, ilavor desirAbility ol reind~er 
mei~l was found to b~ li\Vl:rs~->ly reJulL'Ci to flavor 
intensity (Blaylock et al., 1967) Appruximati.!l y hvo­
lhirds of the paneli~~ rc1tl;'>d Ol<Prall il<"CP.plclhil•tyoi 
these reindeer Si'lmplt'S in th~ acc~ptabk• rilnge. 

Conclusions 

For consumers concerned about the health 
effects of the.ir dietary iat intilkt., selection of rein­
deer throughout th~ year c.m be an alternative 
choice. fhis exotic me..at, a low-fat alternative to 
poultry ,JOd fish, .;;hould ar)pe<llln hc.-,11h-ct>nsdous 
coruiu.mers wht• prefer red meats. Th~ rcindc....oer 
meat evnlunted in this study hnd a mild gamey 
flavor. Th.e mild gamey navor mJ T incre0se its 
appeal among consumers who are not typiLal con­
toumef<' (1f game or exoti ·meats. 

Although o;Jaughter d,-.te did nnl .1lfed lota l 
fu.tcontent, th~arrav nt latty, ci Ts pr~scnt varied. A 
highPr percentage of ~aturated fatty Juds were 
found in me<lt -;;m1ples I rom Llll: ~lurch handling. 
However, thl'se diflercnces luwe little pracl1cal 
nulritional ... ignifiCLUlct:> LX'~lU~e the luw over.tll fat 
content of reind~er ensur~ a low mnsumpti1..m of 
saturated fats, dcsp1tc vari,tlion m fat compo.;ttiCln. 
Allhou~h reindeer can be a healthy meal choice, it, 
like lltlwr entree .... , is nnly one part uf a healthy and 
nutntwus du•t. A variety of f(x,ds hom all food 
groups are reqmred lo mnxin1iz:e thepositiveeffeds 
of diet on health status. The reindeer for~quarlers 
evi)lt1~t d in lhts study were reprcs.cntutivc of ani-

Tdblc 2. l<.e::;u/1.." from St:nsory 1'11irCJl u1111f::lrismr te.slfor j1(1TJ()r di({crt~llCt'PS ncf:t'l'l'll J'llirs t'f rein.it'l!r dlllt"k blatie 
--ample .. ' lraroested em t·m1 o;faughter dnl~t .3 

Sensory Matt-hed meat pairs Unmatched menl pa1r · Total 
p31'1CI1Sl (MilrLh I Murch) (March/September) mct~t pair!-i 

(Sept em her /September) (September I M,trch) e\-aluated 

Same 25 24 49 
Different 23 24 47 

---
T lltal 4fl 48 9 ( ) 

acompu~it~ samples lrom 6 ,,n..d 5 rcim:l('-.,•r chuck blade muscles from anim,,Js han·e<;l ~,•d in M.ur"h :md 
s~ptember, rt>spectiwlv. 

hfour paiM of me.Jt ~amplt!S weru evaluated by 24 pan~ list.5 . 
CNo~•gnifu.:.mt dtfleren.ce IJ'I tla vClfbctwcen ~l.1ughterdatesat:cordmg toChi-squL rt.'il rmlysis(,X2-1.64, p;{J.2002). 
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mole; harvested during the 1989 MarchandSepkm­
ber hand lmg~. Ho·wever, additional work is needt.'l..l 
to verify these effeds over time. 0 
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Game Production: 
Agr· cultural Divers.fication For Alaska? 

Lyle A. Rener:::f..;.er 

I t h<l.s be<=umL' t~bllmlElnlly d~.!i!r in rt>rent yean; 
Lhal agncullural ~nlerpris • · must ciiwrsify il 
they hope to survive. NoJ'Lh Aml!ricll has 

vat?!>tl&l \'l."ith U1e L"onc~pt of altemalive agricul­
tural practices toruwr 20 year::,. Farmers n,, Iunger 
want to approach this busines..." of a~riculturc with 
all "their ~,as in nne pod." Political .;ubsidv .vars, 
~tabiliZ..1.ilim pla~.._, dl'prel:!:>~tl ~.:omntothty priu~s, 

and m·er-pmduct]on ilrt:> nmong the reasons why 
tradition.tl farming j ~ k·~~ profit bl~Jnd why f~ml­
ers are dJ.versifying thl'ir cmw~nlmnal fann busi­
nes~s. To the real people in thea~riculluralst:."'CI:or­
thc tarmers- ,my Lhange must offer a positive c<tsh 
flow . More importantly. it must gain the wnfi­
dence and gt>nernl inter~t ur fanners . 

Consumer tr~nds h;w~ been tnwMch hen It hier 
and leaner meat products. Ml.'at from native wild 
Lmgult'lles b f1 lalurnl cf1ndidate because of its lean 
tluillities, Iov. peru~ntctgc o( intrnmll~cu l.u fat, and 
low energy content. ln 1 q86, a contl.'rCnle .. vas held 
in Des Moines, town 11vhich provided lllU tJptions 
for diversification of th~, farming omnnini ly. Dt>t'T' 
farming was amon~ them. Commercial game 
fa.-mmg w,,ukl ~eem a nalural al ternative to con­
\ ~nbon11 l .tgrkulll1r,11 ,...11terpri:;ec;, lhal choose to 
diversify anJ att~mpt to m~..o.et the greater dPmand 
for leaner meats. Here, I descnbl some of the his­
tory behind game production m North A.Ifu~rit:u, 
important political and rot\sel"\'11tron cot"Lo:;ideratinns 
that involve the same industry nnd private sector, 
.:tnd how Alao.,ka Illil}' fit into lhe greater glob<1l 
picture. 

Historical Perspective 

Lyle A. Renecker, Assistant Pwfcs.sLlr 
o!AnimalScicm'l' (R~indt""Cr), Schnul uf 
A~riculture ctnd L...md [~l'~oun:cs Man­
.tg{?menl, U!li\•crsJtV of A l .1sk,, 
fuirb;mk-.;. 

20 Agrohm~1lis 

M,m has b.·~n a~~odRted with lhe use of n'l­
tlVe wild hcrbivor~-·~ m Nonh America sin~.:e P.ll~ll­
liUtic timL's more than 100,000) ~ears ago. Prior to the 
arrival of J:.uropean fur tra1. t"r-., the Crl?all)lainc; of 
l\orth Ame1 ic,1 "~:ere , hound wit), wildute. An 
estimated 35 7~ million plains bison and about 10 
million '"a pi li livl'd on the conlinenl. 

In histonL tin e.s, n, ti\ ~ unguJalL'S were uti­
lized as an available ~t..mrcc of food first by indig-
enous lndi<:m:-> ami thet1 b} xplorcr~ ;md later by 
sctUcrc: \Vlm,trrin~J in ort h Am eric. in . earcl1 of 
new homes. From hi explorations i!l \v...st~m 

Can!lda, Samuel Hearne in 1770 stated that "moose 
wcr~ the ec1siest of the dt.:"r kind h1 tamt>." I Jom~ 
steaJer.. quickly recognized the fclvorubll.' dbpo ... i­
tion of mnosL' and often tmin~d them -.s ~a ... ts of 
bttrdl .. n nr [t\r light farm chores (Figun 1 ). 

However, as thi Ill'\\- l -lilinlion }JU!:~hed 

\·Ve<>tvvard, populuth111 ... ot w riJ unguldlcs were 
sla tlghtered bemuse of 'he tmprecedcnted need for 
food by Lhe fronlier St!tllCntcnb i'IJH.llo"!" of h.1bital 
ll"'l L-OT1Vlintionnl ngrimlture. Bison herds Wl.'r~ sm.l'1 
decimated 111 such numbe.r..:> th.tll")t•iwetm 1R73 and 
1875 approxim~tely 6.75 million l u~.aJ wen~ killed 
(most in the L:mtcd Stdl il~Midw 1). By 1889, Wil­
liam Hornaday estim.1te'"i th. t only 635 bi ... OI1 re-­
milined in North America E"i.; tenceof plainsb1~on 
toda • ·terns from Lhe pri ~.e ellorts of n l-lathead 
Indian and £:ven rancht ro.. The r 'Ot;; ' f p l;uns 
b1snn populations were largl!ly dcri\ ~d trom ::; 1 
\'\ ild 01lves Lhal wen, caught and mi~cd by tho..>sc 
private individu4'11" 1 his hic;tvricnl event wa~ nf 
gr&1t consequent.~ in lhc cons rv.ltion tlf lilt' .,r~ 
des and delivers Cl message about the roll ut the 
farmer irl wildliiP man.tgemenl. 

Interest in thcwmml'rci.:ll productiunc't native 
l1erbivores ronlinucd lo thrive in Canada. li1lY l5, 
Lhe fl'dl'ral Dcpartmt.!nl of Agriculture eslabl is lu~d 

apr lgram LlJ ~v.1luat~ thl! polenlial of plain.:; bison 
x cattle rrof;s~s . The purpose \\'c1S to d ~vel up a br~..·~d 
that retained the natura 1.1dapth e ch.uad('ristics of 
hi.'>on to l!XiR'llll' envuimmcntnl ~.:oni.lilions, but 
main lain the favorable meat charactL"fbtics • nd 



Errata 

G.mle Produt;tion: 
Agric ullural Diversification For Alaska? 

Industry Oevelopmcnl in Alaska 

Dcfimhom;: Are they unpurtii 1l a-> w • decide? 
ll mav sel'm trivial, but 1s i l tmportant to dl!fine" hat wt.: do m 

propos£· to de in lhi ... r:t>w .tgncullural industry of game production? 
Is it <1 farm m rcm~h lhcJt we ope1.-1le nn~l 11re Lhe animals domestic, 
Lam~, or habituated lO humnns? I this need fnr darificaliot1 C\ en 
unport.anl 7 Tlws~ definitic)ns are critically important from .me luca­
tinn.d .. polit:Je<tl and ind u.slry per~J ective. 1t j.:; impernl ive that a new 
industry !lJve L..:h.·:H go<.1ls that are unclu ttered by th~ subj\.•.._ ive 
Gpinlon of the public• or government Ihis ~t"'p dt>!ierve...., enough 
attention Lo pnwide dt>finitwno;; and examples uf how oonf11S1on cun 
flrise or he .woiLh·d. 

Game Filnning-This !->tralt:b} \\ill only occur on privak, deede<l 
]and th. t 1s fuwed L0 ddin J •wmershi~'· Animals ar~ locked at 
C\•rrying \..1pac1ty on prodltcttve or marginal pa::,ture~ to olf5>et the 
litnit.1lto11...., ()J a ~maiJ~r land base and offered Full or partml feed 
supplement!j in \'miflus sca'>nn~ . TI1i.:; operation take5 o.~dvantag~ ot 
all e.::onomk opportunitiL"S (in the ca~e oi wapiti frtnning - velvet 
anller sales, me;11 ~ales, nnd salt! of breeding stock). To <WC,id bobby 
- ... ubdiv'.;ion f rnung,goverlmtl'ntn~encic::;o(tenaJ pi nminilnum 
land ba .. ~..· r~tndJlll1 (in Alberta, Cll1a1da lhl! minimum is 51J acresJ. 

Game Ranching-lllis type of extensi\'e enterprise<llso. pplies to 
privatt•lrltld ba!>l'S or c numt na I prup"tttes th<'lt t'lre owtled by N<l t ive 
p\.·opleilnd ore tenCt...>(L Commonly,llus milnagcmenlsvc.;teme. ploit 
the adaplive trails of 11.1Livc ungul.ltL's th~l arc t;lQ ked • l or jm.t 
below carrying; cap.1citv and then harvested as a ~::~u rplus uccu~. 
Ho\'\ ever, a pwdudive e~{lo;;y-tem such as the prnrric/parklnnds of 
western Canada, r.mg ~lands uf Texas, or pl. ias of K •11 •,1 and the 
Republic nf SO\tlh A1rice1 arc necessary ill order to mnml-ain I he liv~ 
nnimall>inma~s (lb o f animal/ ad that is nL"'<'t!Ssary lo offset the h•gh 
lOSl of fl.!ncing. ' l his 1s n low-labor input ... tmt~m cmd n<:'l supplemen­
tal feed C. offered. Economic opportututit.'S an~ limited tl''l whc11 
<~nimab, <~ll L>~..• baited into corrals durinb '.Vinler <u1ci lhen ~t1rplu:> 

animals an' "-C•Id ns breeding lOl k or slaught<:>red for meaL Ow11ers 
couill al.;o Lhou~e to exploit hunting opportunities ott IJ'" r<~nch. l11i!:i 
~yi'IPm utilizes a mixeJ-speCJP.R grllzing systl·tn in whkh several 
ungul.'ltes are included th.=!t geuerally, do not ww the same l(1(>d. 
resources 
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Game Herding-Animal~ arc loCI ely herdt.'d. t Qr behnv carrying 
~.:,l~luty n11 open range.md occasionally,.,rc n\OVt:d bdwe"'n rnnges 
ln enr..nur. ge morl' effh:ient utilization ni [(,rage. Annnals nre often 
coJlcded and herded into il faCihty and h.111dh..·d for routine man­
.Jgement.lnd sl.lllght r Th 'land is nol fenced l)rd~dcd bul gr.~ zing 
rights have been leased. Wilh Uusstmtegy, it i ·of utmost Importance 
to maintain the mo-;t productive her ]-.Lntdure pos-tblt> bt'!aitt'~ lo<>s 
of f(10d to barren individuals can no[ nly influel\C • eoon mic: , but 
rangccondttionsund futun~ .... trrymgC4lfl'1 'tty and .1nimal prodw.:tiv­
ity lung into lht• future. The reindeer indlJStn m AlilSka s SL"·vard 
Peninsuli!. Scandin<~via, a lid Sm iel Union nrc cl.:tssic cx,unt,Jes of 
herdmg Uf emtiQns. 

Game Cropping- This applie-. h) \vild herd~ o! natl\'e unglJt-.te 
that ar~ occ.lsionally han ~sted on a comtllerdal ba.;i ... (\vith the 
cooperation ol gO\ cnUllCnl ugencies) to wmove !'urph.lt-~ unimab 
These .lllimal~ forage on public land. nHnmercinl harve~ts ot mu!=lk­
ox in lhc N(Jrth\>'t!!.>l'l"errih1ries amllhc George Rive1 Caribou held in 
Labrador, Cm.id.1 and the bison m Custer State P;)rk, SOuth Oakuta 
.ue ~.,xamples of game cruppin~. 

Clearly. therl' is no need fur confusion in the meaning of gnmc 
p1 oductionstrategics.lfcommercial game farming JSicgaliz d within 
,, pohtic.al jLlrisclidion then the OL'l) additionalunkJ,own j,;; Sllnply 
wl,at prodt~cts can b · le~ally market(.'(). The n:gulatory pruct·~8 
should be rather s1mple if mnsl5tency is mninl 1i "' :1 however. 
dL-,cn~panciesnmong dd111ilions:..<xm cretttesdoubt .md uspicion tn 
the minds llf the public abolll wlHlt hid· J,•n ide .• .., or gcn ln!i MP 
b1Jned within the rq.;u},,(Jons. I he publi'" "Olll1 f,.,.c,\m ~ cc)nfu cd 
,,l>Ottl \"lt,1Ll>xactlyis propoSL"'d and what w1Il be g.1 ned or even lost 

Tht- u~' of the lerrn domestic: JS <wolher knr that 15 oflen ap­
pl t•d out of context and "- m T• ·-;ult in the> perception Lhnt a pmctice i 
nL•t <~csthelictllly ao.:cptable. 1 he Ox lord dicti(lllilry de mes domesli· 
..:a Il•n as 'hrin.nng an <IDIDli.ll 111t0 !he dC'pendencc oi m, n.'' The 

0amc fannin~ 11tdustry is often crindzcd l""ecau c \·vild .mimals are 
transfomwd mh' dl>rtlt.."'titicsto~koncc thl') Mt! pl.tccd l:lehmd n ft!nCC. 
It i:s diillcUll to establish a prcc1se definition of domcsl1~ however, 
one thing is for 'illn~ -it take-. ohout Ill ono years tur tltis pro('CSS Lo 

uccur. The Ill'\\' indu~try must make l .Ic<tr di-.tinctiun hctween 
domc:;li and sellli-domestic a mmals und lhosl! th, t ;uc mere!) t. me 
or can be tamed . ..J 



temperament of cattle. The 
program w.\s termin.Itedin 
1473. Based on th~ resectrch 
findings over the years of 
the progrdm, it was 
determined Lhat cross 
breeding th~ two ~pedes 
would not be a~ successful 
as c-onten Ira ting on 
i m prov1 ng the b1son or 
cattle. 

Early Interest in Production 
Strategies 

With e~tablishment of 
Elk Island National Park, a 
working model of a mixed­
species grating system was 
initialed. Thi<> pmdullion 
strategy utilized an assem­
t->lage of a gr.ucr (bison), 
mt ed fe<.'der (wapiti), and 
brows€'£ (moose) wht~ch 
have minimal overlap in 
theirwintt·r food mibits. The 

Figure 1. Moose ~miJing 1111 ludiar1 lrm.JOI" irr U1rllr CL'ntrnl :\1/Jato (c. 1899) 
Pltoto~ntJ!/l by C. W. Mathas; permisswu granted btl So~kat.in'll'l111 An:hi~ 
(Rent•ckt~r ct ,,11. 1989). 

Kikino Mct1s Settlement, in North Central Alberta, 
Canada wast he first to apply this large seale (gaml' 
ranch) manag~ent sysh.!01 ln a commercial opern­
tion. This ;-.lrategy d ilules the rost of ft>ncing by 
i nrreasing the sizl.! of the land ba~ to more than 9 1..: 
mile::. square anJ minimizes tllL labor-inpt•l by 
~taLking animfll!'l at carr'\'ing ('ttp.Kity with no 
c;upplementary feed;ng 1-IO\\ ever, the experience 
of tht. Kik ino Wildhfe Ranch \'\ras one of little con­
trol overanintal mmremenlanJ economic opportu­
nities "'ere limited to \'\'inter wht!l1 ilnimab L.ln be 
baited into corrals or traps. The dt.~illll nf the 
Kikiuo l..,per.1tion was ~J change in direction to more 
interu.ive management. 

fl'W private land owners possess lh~ large 
cunli~ous tracl of land that is nece~ary for an 
exten:sivegaml'tanch. As .1 result, most commercial 
nperahons havt: been inlC11:sive garne f,lrms, on 
smaller proJ."'lerti~, wilh supplementary lceding, 
which ordll~~trate; a farm management program 
th<1t exploits all ~wnomic opporlunitk">S. 

Game !arming in somt: Cmadian provinces 
h.1s het>n im:reJsing al c1 mte of 30% per yt'ilr. fher~ 

a~ about 7,700 \npiH and H2,600 plains bison on 

commercial farms anJ ranches in Can;lda and the 
lJnited State:~ At lhis !->tagl' ot development, the 
g<tn1e /bLSon tarm ind u~lri~s are I~ rg~ly llll1Slrainell 
b) avnilabihty of breeding -tock ll is logic< I to 
preJict that it"' ill require about J 5-20 years tor I he 
industry ln grow , nd reach e1 smblc lt:·vel th.ll is 
based on the price of m~; 1t For example, if lhc 
ummerdal populcttion of wapiti in Cundd1 con­

tinued Lo grow with the a.:;sumptions of AOOd 
mmagemenl and normal harvest llf pn.>Jm:b and 
animals, by 2004, a rl!Spl..'ctable lWer-wint ring herd 
of more th,m 2001000 head ·wolJlc.l be pres"'nl on 
fmm:s Olgurt• 2). This sto~.:k would produc~ a.t\nu­
cllly 10,500 tnn." livt~ weighl ot wapit1 for meat 
p'"od ucti0n .1 nd 13~ l()I\S ot vclvct J n llc:r:; (Figure~) 
for total gro:.~ retums of al:loul $()2 million (US). 

Industry Development in Alaska 01l a Glance 

Phycsical Environment 

The dimJtl' ot Alask.l is extremely pulsed 
with '>horl warm ununer~ from June toSeprem.ber 
and typically col :i winters with a mciln january 
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minimum temperature of aboul-1~ Fin tlw Inte­
rior. The vegdation varies frorn lemperale forest to 
ll1Unt.\ne anc lunJra types. Only n l>mall prnp(lrlion 
oi Alas~1 ha.., o c..i.nnate and soil base tha t is suitable 
for culhvatiOn and crop production. The~e areas 
C(li\Sisl of the Cook lnlet-Susjlna Lowland and ll1e 
Tanana Valley nf the Interior Alaska Lowlands. 
Where agriculture is practiced, the prindpdl crop~ 
grown in AJaska arcccreals(bar lev ~md oats),grac;;ses 
for hay and ~ilage, and pol.Jt~s. I3ecau~e of ex­
tremdr cold \'ltintt!rs and frost c-ond1hon.s forage 
lt:gume crops nw not \\'idely gro\vn in Alaska 

Genernlly, crop proJm.tlan nnd grt~zing m 
t lu.•sll regmns :1 rt! Urnitl'd hv a gro\'\' ing sea '>On \V h1( h 
varies from three lo four months. Ho'r\ eve..~, on 
Kodiak Island and the Aleutians, grazing urn be 
maintained vm.r round lVith soml' ~upplenwnt.1l 
tt:>edittg. Thl; best soils tor grass prcx'htcl iun are 
those \Vith good drainage, have <.l nah:,rtll \cgeta­
tion cover of grasses and f nbl:., am.! rtceive aLl-
equal~ precipitation. Orgamc ~oib are poorly 
drained and suS{·eptible ttl flood in~ and erosion. 
Tundra soils arc generally limited in depth and by 
the environment and not good for in hmsive Agricul­
tural production. 

Commercial Game Production 

Under the current game form regulati<1ns in 
Alaska, commercial game production b p~rmi"­
~ible \1lith bL-;on, mu~ <.>'l(cn, rdmh:I.!I, or W(lpiti. 
Commercial remd~r henhng has been practiced 
by indi~enous pcopll! in th~ sta tP of A Iaska since the 
turn n( lltc (L~ntur} . During ll1e mdustry's develllp­
m_.nt, health, managem~nt, and rrwrketing pro­
gr.unshave been de'\. eloped and applied. The result 
has been an l'Xlremd~, in1portanl industry to both 
lhc Seward Peniru;ula, where much of Lhc mdu~trv 

J 

isconcentrat ~i,;md theotah.'cl."<l whole. Bemu:st>ol 
lheirad<lptivebchavior and toler;-mce to h.1r-.1t ~nvi­
ronments, wupil.i and bi~on ar 'oth~r target ~pedes 
tltat could be easily famled by the pnvnb.: t?ctnr in 
tlw ngncultunl r~gions of Alaska. For e ·ample, 
wapiti eat lt'ss than cattle, adjno;,l quickly to con­
' cntional feeds.t uffs, and lh~ir ~rcgarious behavior 
is compatible with intensive product:h"ln. Each ol 
Lhesespeci~ has adapted lo northern environn1L'nts. 
Wtth mte.rest in aJlemalive agticLlllure syste.m..c;, 
'ullogk.ll, physinlogkttl, and hehavioral adapLa­
tions oJ U1esP ''lild or semi-domestic spe<ies could 
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Figure 2. ProJu rt 1 ,\•rmd11oflhc J"·'fmlat 1011 ,,['wapiti 011 

Omadimr gimJc farms llllitl 200·1.. 

be deployed with un ildvantc1ge lo the farnwr . The~e 
speoes have ~rowlh cydl.!s <tdnpted Lo 1 he s~.:asonal 
food supply and old lolernnc\. and d1gcstive sy -
terns to dficien tly utilize nativt.·, ns Wt!ll as, d omcs­
hc forages. For example, bison have Jdapted Lo 
more effkit>nl utlJjzation oJ low quality fcedstuffo:; 
than Cf!ltle, \Vdpiti are very produdivt with htgl-t 
grO\vlh rate~ , and reindeer have adapl~d to bL•tn 
extensive herding in thl' tundm ;md, a::,. wilh othl!r 
specie.s, the) hu\'1.! shl 1vn promise for inlensive 
fa m1 operatim1.c;. 

The Private L. nd Issue 

Perhaps the greatest chclllengL' tl•at f.u:es FWV­
enunent wtldhte agencies is management o( r~ 
sources on private la11Ll::s.ll isdiffirn1t tr• ronvincea 
farmer that he ~huuld not drain a "'retbnd, clear a 
fore.'>t. or plow a grassland il it translatl's into more 
cash rl'turnsanJ lc>ssdi.;;parity in his annual budget. 
The fanner ra1u1rt:s :t tan~;iblc benefit in nrder lo 
fully appreciat~ l be importance l)f these margmal 
agricultuml Lands. Ganw and b1son fannin~ may 
h..tw LTCJtcd lhat tangible h.!ndit. 

During the wintt:-r uf 1986-87, there wa.s n 
estimated I rnilliun .1crcs of top:.oillusl iu Western 
C.1nada from \\'tnd erosiOn. Frorn pr~-settlcml~nlto 
1'185, aboul 40';;, or the prairit• wetlands .:fis.tp-
peared, and dl! ring 1 0&! 51~omec.1kulc1tion::;h.wc 
sh(JWn that forests were being removed at a rate o f 
80 < c/ hr in We~ tern C n<1da. Thl:.seawas, Llk~ many 
in A.lr'l.-,ka, are marginal,frat.,>ile,a nd prohably ~ltould 
n('\ P.t hilve bc~naltt.:n:d. [ heywcu.:l..!xcdlenth.lbitolts 
and rangl. for wapiti and bison and with proper 



managemc1 t, could provide reasonable n..,turns for 
itweslmentf. 

Allhough bison, reindeer, or '''ap•ti may be 
the target speci~ fur .1 potenti.1 l game f<lrm mdtl -
try in Alaska, other benefic.:idri~s wnuld be wildlife 
and ,.,~,,tcrfowllhill utilize tlwsepa~ture-., v. ellands, 
and foresls (for cxrunplc, fodent.::;, duLks, b.-ame 
birds, shon~ birds, etc.). Tht; mMgiJ,,~J agricultural 
land lhat uncc :::.eemed valuelcs.s, unk-ss altered, 
now offers pl)tential hd~it<'lt and food rcsuurcc:, h)r 
a high value ~-ommodtty--conmwrdall) ratsed 
game. This result.:; from the reilli.zation th.ll for rhe 
pnvaLely-held land 
\1 ALUE = IMPOWI'ANCE = CONSL RVA110N. 

What nrc the potential problem~ and is there 
a ba::.b lor opposition? Some individuillb h.ave in­
sisted th.1t by h.:~alizing U1e sale of lnmmerciall}­
raised g.m1e m~at, i~ will increase the motivalton to 
poach. l [O\.\'ever, lhis Lonch1sion a~surnes ti1<tl flmv 
of me,1t, velvetn11 Llt>r~, or other by-prod uclsinto tlu~ 
markdplace would be impossible to Llmtrol •md 
that by LOLtlrolling supply the-n.~ is a strong hold 
pli\ced on demanJ. However, £ann-raised v<!Ilison 
dml velvet antl!!rs ilfe .1lrcady sold on the wnrld 
market. St udics have ~hownlh"t bQth Vl'nd~rs and 
consumer-. demand a hlghquality, mnsislentprod­
ucl Highquality i!.oblained thmugh prop •r timing 
of h.arYest and sdl'ction llf animals of lht- pwper 
age. It would be impossibl\? to repmducc these 
mnditions m wild herds. In additton, markets Glll 

be controlll!d by n'<.)Utring U\'l! d ·livery for :mtc/ 
post-mortem inspection, and carc<us~es could be 
stampt•u. wrappt?dincn o\ ac, >1nd chilled torrctni1. 
lhis would eftedtvely diminatc illiCJl trade ami 
ensure a consistent ctuality in the m,1rketplnce. 

WL nusl aisn remember thai Lhe best way to 
eliminflte puad1ing-a concl!rn ot to>veryone-is 
through public respons~. h1tere..,tingl_y, if Ala::;k:a s 
statistics are s imilar Lo othl.•r jurisdictions, much of 
the c •rnmt poachin~ probably occurs under Ute 
umbrel1.1 of the hunting !:'~a..,on. 

All inlt!rest groups rcnliz~ disease can b~ a 
pott~n tia.l problem if the indw.lry i~ not implementt>d 
propt~rly. However, mm ement of farn1-rni sed game 
is Sl.lbjt>i..' l to the s.1.me con~lraintr; an domes lie cattll.'. 
ll balso in I he fanner's besl in teTe'>t to maintain the 
hec;t health condition., to ~n:sure high productivity. 
Whether a sp~cie:s itt b •ing managed in the \4.-lld or 
on a faml setlin~, as the stocking rate increnscs 
there is potential for higher pttrasite lnads and 

1=~1 

Fig11re 3. P1 nje'L ted gnt,OIIt i11 t.lte yidd vf C"i11'1:11"~ ami 
t't.'lr•ct antler produc.l hm of tl1e Tli.'J'IIInlirm r1i wapiti LJtl 

Gmrutilm gaml.' .fim11s lmii/200-l . 

incidence of disease. The fam1er or managl.'r mUtil 
employ upproprhlle 7 Ta.Zing managernenl and ani­
mal husbandry strJtegies l<l maintain a ht:"alll1y 
herd. 

Then~ is concern that adL'l) mue protection and 
consideration should hn given h.> control potential 
ffillVement ot animuls to nnd lrom the wild. This is 
il concern ol farmers, ranchers, and wildlife 1.1wlo­
gist<>. From lhe ex-perience of ol her.;, we can imple­
ment rene~ s~cifici~lions and inventory control<; 
that require Lagging of amma Is ;md reportin~. Jl is 
in the lX!~t financial intert!sl of any game or conven­
tional farmer tu mainlain dcta!.ll'd records o£ all 
.tnimab, because, it translales into high ret:urns 
either as high quality !>reeding stock ur greater 
productivity 

Finull~ there b issue uf how to control \vild­
hfcmanagement{,n private land. W~.:. must npproach 
this prl'blem as one o f unders~nding the choices. 
Wild ungulates may be "better" lhan fam1.ed un­
gulates, but farmed ungulotes a~ better th;m cul­
livated and drained wdl, nds and meadows. 
Wi ldlife policy ha" changed l ittl~ sine~ the 19th 
century \Vhen ther ~'"'a" a neeCi lu nmtrol harvests. 
Todny, Ollrconcerrus about habitat destruction and 
how tu manage land more holistically. 

Conclusions 

Finandall>pporlunitics can be enhann•d on 
marginrtl or productive 1andc; orin ctrCd:o- with harsh 
environmental conditions through selection ofspe-
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cies lha L .ue n.1turally adaptt.•d to these cond it io11t.-~ . 

\\lith th~ high v~ueanJ returns for r~indeer, wapiti, 
and bison, intensive farm operations should seri­
ously consider diversifying convcntinnol agricul ­
lura] entcrpr~S..:s. lf the cosl of produrlHm i .. 70-76 
percent thot of beer and the rctu rns ;an.~ twu-to- three 
lirnes the prite of bL'el, (Uj has been observE>d for 
1.vapiti dnd bison (m. described hy Renecker cl aJ., 
llj89: p. 2fi.t), then it is only cornmun sense to 
provide the best management pos..<o;ible. Currently, 
there is one w apiti producer in th~stalc of J\L1..<>ka. 
However, il j.., importLu1tforevcry pt.!rspecih e game 
farmer to understand the infrllslntcture, manage­
ment, and produttion nL'i.?ds of lhe .,pecies to be 
fann~d and the market« where they cm1 ~ell thctr 
pwducts. Bul, ::1 11ew m<.ttlstry must renH:mber that 
strong public support is maintained through devel­
opments thal are ethical and lu~ical nlere rnusl 
also be a clear direction in the n .. 'gl.tlatory pnx.c­
dures of the industry and this originate-; from con­
sistent dd ini ions menlton~i earlit~r. Th1:-- new in­
dustry l'f game farming wuJd offer a method of 
agrimltural diversification for A !nskan farmers, 
howevrr, we will never !..now unle"s we lO!H..lu l 
lhc ne~~ary rcseardt Lm which to develop th£. 
industry. In a mpsule, Lhe needed research io;: ;l) J. 

study ofreloc.1tilm and 1\UiritJLlflal !'tlreSSi b) h~.!rd 
health progTatm;; c) pasture management; J) herd 
management and producth•ily; .m<l c) rn;1rkE:>t de­
velopment, prod Ltcl consistent v, sup pi) consolidLt­
lion. 0 
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Telfer, E.S., .met C..W. Sc\'ltll'r. 1Q75. Potentinl tor game 
randung in boreaLJsf en foresb ll~" t5tem Canada 
j. Range Manage. 28: I 72-18(1. 



AFES Notes ... Conrinued from page 4 

Graduate studenl Chery Chetkicwia. re­
~h:ed <1 300 lnwd gnmL to bive, poster prcs~n­
lation ell the North American \Vildlife 11 d l\J,1tur;\l 
Resources Conference in Edmonhm, 11 lberla. 
Cnn<~da, M. rch 22-27. 

Dr. fred llusbyv.ta-,a membLruf I he ~leQring 
committlt' thatdevel('lped an n·trnr>h 1nal ronfer-
•n(e on Ai.,sk."'' s marinL by-pmdm ts and was hot h 

(i Sl!SSiOil I hair aH 1.1n im·itt._>J ~peakCt ell lhl' ron­
fen~ncr 4/1 ... 1 n':; l3illimr PruJ rlcf ... Ll/ Pwtr rw J\,, Jul. r­
~mtimml Coll(t'rmct' Al,o11l Frsf1 Bv-Pu•ii•L t t1pJ•t rlrt­
wlit: , spon ... ore<l by the Alaska Fisht•ries Dcvdop­
rnent Foundation 01nd the Ala ... ka Sea Grant College 
Progr<tm. The conference was held in Anchorage 
April25-27. Hu:.hy abo received a grant ot $11,740 
from the Alaska Fl!:iheries Qe, elnpmcnt f t)undation 
')fa proJ~l to detemtine the Nrtl rit imral.wd Ft·t~fillg 

Va/•11 J{a Snlmmr Heat! Fn1tt'i11 Hydrolysntt• in Dif•t:- fi?r 
Wet~rrlirts Pis:;. 

Dr. jenifcr McBeath presented a p.1pl~f, Bio­
tecllllolo(~l i11 l/1t1 Norlh, <11 lhe Western llmt Boilrd 
71· Annual Cl)n ferenL"C in Anchorag, Mnr b-·10. h1 
her paper l'vkB··alh e.:xamin~d the dfl'l Lo:; of snow 
molds m A~<1Sk8 Smnv m\lld fungt <lit:' pMasitk 
orgnni"'m" v. hiLl• proliferate under the o:;ncnv dur­
ing the winter. ThL nwld.; Je 'lmv b'Ta ses and 
wint~r gr.1in cmps. ~·kBeC'Ith b ·wo· ~- u\ to find a 
biological control agent to combat the mold::.. 

Or. Chien-I.u Ping coon:iinated and chair d 
the 19911 Western RC'gionalCooperaliveSoil SurvC'y 
Confprencc, june 18-22, 1990 at th~ UAF campu." 
Tht LOnfercnCl was hosted by SALr~M and co­
<>pnnsor ~i by USD A.-Soil Conservation Sl•rvicc and 
U'->1 JA-Forcsl S~rn" '. Oi'legatcs rep '"ieJring land­
t;r<tn t u niversit ies, Forest Se1vicc <md "-1!1 Cl'm~er­
vation Serviet., BtJ rl'au of L1nd Man,Jg(~ment from 
western st:llt>c; cmd nnti0nal offices disc-us..•H•d com­
mon conccm" on sml surv~:.:y inlt·rprt tatmn, d.1tn 
mnnag menl,.nd Lechnologylransf<.•r I .lcultJL~<Hld 
stnff from SALIU\1, Geophy~ical Inslittttt dnd De­
p.lrtment o l 1mmg , nd Geologk-,11 Engine"ring 
t~lsoronlributed programs and fu:k: trip~. Ping also 
:1ttendcd l he Vlll lnternntionnl Soil t.orrclatiun 
Meeting on Cl.1ssifi"allon and '4~.~t tgem(·nt of Wet 
Soils in I oui~ian,t ·:md Tex,,s, Od b-21 I Y90. 

Or. Lyle A. Renecke~ wa-. a ~PL'(.:t,\1 mvit('d 
guest, spOllS\.lred by th~ USSH. AL..-11-kmy ol &iences, 

InstitutL' ol Evolutionary Animt~l 1orphology and 
Ecolugy, from August 12- September 8. RencckPT 
prL>sented two paper. al the Intematiorl&ll Baikal 
Symposium on I lunting, Came M,mngcmcnt, and 
Conscrv;,tion of \Vildlilc, Irkutsk nnd was orth 
An l ri~..·.m Convenl"r nnd ~.:r~Chainnan ior the ses­
sron on Physiology and Nutrition at the Tilird In­
ll'rnation<J I Moost:- Symposium, Sy k. Y\ kar. While 
in the USSR Renecker vis-ited til t'xpenmental 
moose farm nt Y:-tk~ha, a cumm "rcial fl•iude~r mmp 
in the Ural Muunl.llns, toured l <:~~e Baikal and 
viewed its unique flnr.t, nd fauna. and Wl1 ·shown 
hunting managl'm~nt stratcgie. m h~.c tnir tllf ~·)ulh 
central Siberia. Rcneckcr aJ..,<J nppean' I t 1 the 
Komi SLate Tcll•vision network in a disct.s:-.mr on 
mon~c manftgement. In Odobcr, he was a guest 
sp msored D)' the Nntwn, I Came Orga11ization of 
the ~mth Afric-an Agricultural Union to give the 
op~nmg cldcl rt.?S~ at Uu!ir biennial cnn it> renee. '\Vhile 
in S~luth Airk he appeMOO on the l levbim. pro­
gram "Gaud Momirrg ~ouJII )'[rim" and discussed 
reindceT production and ~ame ranchin~. He was 
shov~'T1 nwnl!t ouc; public and priv, tC' gnme rL'Serves 
and mnches .md discus eel man, tg~m n l tra tL-gie:-. 
in their mixed-speCies graZ11lg .;y!>hml"- J(enecker 
was chairman on lh • Second lnternattonal \ Vildlife 
Ranching S) mpn JWil held in Edrnlmtm1, Alberta 
in June and •,'ill be St'nwr editor Jf the book ''Cou­
servat iou mut ':'lustaitmlrlt• Dl!<'elupmeHI." 

Dr. Wavne Thomas wa.; awarded emt_•titus 
stahrs as a profe:-.!:!Or oi economics ,1t UAF'~ 199U 
Commcnct>ment. TI1omasjomc<l theUAFtacultym 
1971. 

Dr. Robert Wccd~n Wib named pwfcssor of 
.. vikllifc emeritus at t h~.: 1990 Cnmrnencem~.:nL A l 
lhetimcc~fhi,retirement h<~ held a joint appointment 
wilh lheSdtool of Agricullurcnnd Land Rc::.ource-s 
Man.1gement and Lh~ College ol ~,thllal Scil·nces. 
Wl't.:Jen started ltis career ,11 UAf in 1967. 

Tht.• National Fnmge T(':,ling A~sociatiun 
certified the Palmer Service Lab for ll1e third year 
in a row. As a ctrtificd lnlx ratury UAP lab ron­
~istentl y nwets the nssnci,lliot1' .. quality guidelines. 
In the ncultal detcrg nl fibc.r kSllllg progr<1m, also 
run by the association, lht! LJAf lahoratur) ha.." 
rt>gul...rly been recognized ru; one ot the bl~t rn the 
natH'In. 0 
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A Return to Green Island 
Gl~m' P. fuday" and Nora Fosh:~r-·-

I n August 19RIJ,, .. , .. e investigated the effects (1t the 
Cxxou Vnlde: oil spill on Green Island Research 
.\Tahrral Ar~a (R..I\JA) in Prince William Sound 

(j udny and F-oster, L 99()) as p~ rl of a !on g-lenn 
munitoriug btudy. Out first-year findmgs at Green 
Island r~vealed thaL: 

I. Lh e rr.1 Lu ra I hackgrou11d ronditio11 ot shorel i n(' 
and intertidal ~cosvstems if. ex~..cption:ally dy-
namic; I he-re is n1;1 stable background condi t:mn; 

2. oil spill effE'cb, wer~conc:entrated in predictab l~ 
portioru; ot the mtertidaJ and lower beach zone 
lhaL re]ate to tida1 heights on lhe day the o il 
ilfrivt.'li and the tirnc shortly after; 

] . the oil !ipHI reduced the abundance (measured 
.ls coved ot live plants ~md ;mimals in dtrect 
proportion to the amount of oil tha t coated the 
bcach~s; and 

4 nnt ali organisms have b~en affected equaJly bv 
lhe spill. 

Injun{? )QQO \>\'e had thc: opportunity tu go 
b<tck to Green blnnd I~ NA. We wanted Lo find 
answers to sevL·ral questlotls related to the oil spilL 
T lo\v h.1J the are,, h.mgt"d? wa ... the oil stl11 vio;ihle? 
Had the ~horcline,marlnt.! plants and anirna.l5sli1rtc<.1 
h1 recover? 

Cundiliun of Beaches in 1 990 

We f<.nmd ~hal most b<'!acbes e'<posed to 
puUilding \'\inter .~tom1s .11 Gwen and Lillie Gret"n 
bland appe~lTl~d dramatic.<Jlly cleaner in JCJYU th<m 
lhesummerbdore. Few Lr.-ICeso oil nrtarremainet.i 
at Lhe surfaL"l'Lif these high-t~-ncrgv beaches. Quirk 
removal oi o:il 1111 high-energy bead1cs haS: b1..'CTl 

~clcnn P.Jud;~y, A·;si:..mnl Pruie!i.sor 1.lf Furesl Eculogy 
and Ala.~ka Ecoi!Jt,rical R~!!rvt-"> LJR)rdinahlr ')chu 1l 
\li Agriculture C~nd L.mJ Re.,uurc~ M.r11.Jgenuml 
Unh~·r~<ll:\. of All1~k.:i Fai1bankt. 

,..Nora Foster. Collniinall>r of .\qua lie Colli."Lti{lnt=- Uni-· 
H!Isitv o l Alas~-. Mu.,'"um, Univt•T"'ity <lf t'\J.,sb 
f:,1irbank;-.; , 
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seen in most spilb (Baker ~tal., 1 QI.JO; Gundlach anJ 
II<l)'t!S, 1978) 

How was tJ1e oil r~DllJved7 Figure 1 shows 
one of nur rennanenl :.tudy plot:, ;1t lhe upper 
intertidal mnge m 1989; Figure_ shm\'s the same 
location in 1990. We found Lhree baskelbal l-si7..ed 
bou lders-nol present ln198C.l---(JJ'1 the pl(,t in 1990. 
Th~ wint"'r surf bounces bouldl!'rs sucb as these lln 

Figurfi 1. Stt1dy plol i11 1989. 

f(~ure 2. Sludy plot i11 J 990. 



Figure 3. Bh1C'k tar dqit.'sit is Jlmnd lnoilrd aJ. l.rmdt Poial. 

the twd ro 'k .;helf and grind rock against rol-k on 
boulder-str•.!WII bt.'aches. The dried tar restdue of 
the oil spill thnt coated the beach \va~ probc1bly 
pounded oil Ill small fllX:ks . Thl' flecks 11rc re>~1dily 
attacked by dt•cC'Impos~'T organ1~ms in th"' wcll­
oxygl'niltPd surf or buried in undl!rw att-r St..'\i i men to 
below lht! beachline. 

At LunchPoint wesearched forlheoiland lar 
line that we h.1d mapped on lne gravl.'l beach in late 
August 1989 1nd found that essentially it was 110t 

trnceable at the surt;:~ce . However, 1vhen wt: dug 
into the sur fact? gravel we tound shnllcn,, (':-4 '1!1\1-
1 inf thid) tar deposits in all locations wht:'re our 
19R9 m.ap dt.•picted poolo; of oil from Lhe ... pill Fig­
ur • 1 ::.hows a typical pltddl~ of the buried black t, r, 
melted on a warm day at Lunch Point 

Why was the tar rto longer on Lhe surface? 
bach winter the h1md1 is cOi.ltl'd b r i1 layer Of grovel; 
the entire ~ravel beach at Lunch Point wa-; buill by 
naturc:1l forces since 19o.t wht•n the site wns a bare 
bedro~:k shelf upWtcd b) the !964 Great A lflska 
Eartht1uak.t:- (Plafl.~er, 1Qh;J Till. proces-. by whklt 
Lli) aml oil residues ar~ sealed offfmm tlw oxygen­
rich atmo~phere, light. and energy nt lhc earth's 
~urli'lceand preserved fmmdl'composit:ionisc,lllt>d 
scqucstrntinn. St:(.)Ut'Siriilion can be very efiective 
in prescrvinb oil as shown by the fact that see1led 
bt·drock layers pr..:~en:c oil fm millions of ycilr.,.. 
Until hurnans drill oil fields and pump 11il ln the 
surface, 1.."TUde oil n.·mains t!~~cntially inhu..i.. 

Death and Recolonization of lnlertidal l'lanls and 
Animals 

Renll)nitoring of our intertidal permanent 

studyplotsmvcalcd t\>\oproc~scs happening. First, 
many 11ttnd1ed intertidal plnnts and animals, e~pe­
ciall} those that o~cupy the ZOJW frl.lm +2.0 to 13.4 
metl..'rs (6-11 fL) tidal ele\•aLion, di~d bcn..,een our 
August J 989 nnd june 1990 v1sils. Second, many of 
the common species hnd begun to n_~colonize the 
~~It!. Figurl! ~ shuw:s a blue mu_ ~cl in J u Ill..'! 1990 
lill'rally "hanging (In by a thread." This tipa.'ie-; 
attaches itself to rock .md uther hard ~urtace:-. by d 

t'lalurCil cement that i r"'infornx) by !;trong naLurai 
fiber~ <AmaitJ 19tJ1). Muny blut! f11US:>els on and 
near our plt"~-ts that were still relahvely w •11-at­
tachcd ir' 19q9 were de.td, reJn<Wed, or in the last 
stages ofloo~in~ thP.iratl:achmenl and dung to roCk 
only by a few rcmainmg fibc~ in 1Q90. Nearly nll 
thcsl' tnussel<> haJ a flecked black vamish of tar 
residues on them. 

On the oth 'r hand, most of our !;;tudy loca­
tions supported colomes of Liny nL·w barnacles 
(called bam,lcle sel"l •.hat had arrived since the oil 
spill in latel\.furchuf 1489,anda \ 1gorous growth of 
new small ,:1/L-us (rockwt.'l>ti) plants. 

Risk of Further Oil Damage 

One ot the greate~t risks of contmuing dam­
age r rom oil -.pi II.., is the rcrnobiliza Hon 1 lfhuried oil 
Crude oil thal still cuntain volatile (easily evapo­
rated) toxic components d.Hrl<lges plants and aill­
mals. Hmvev~r, oil in lhe open almosphere quickly 
loose;S many volatile components. nd the remnants 
are n"?adily attacked by microscopk "lt?composcr 
organisms_ Buried oil that leaks out causes, i11 effect, 

Figmc 4. A /lfrtc mussel is i11 tln·la..;t :;,lnge of lc,o~ing it 
altndmrmt lo a ro1 k. 
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~ new spill. The risk ()f umtl.Jluing damr1ge frum an 
oil spill, th .. n, lS a functirm ol: 

1 the timlng and arnounl ot leakage from buried 
deposits; and 

2. the lluality ot the ml or oil residue that escape.c;. 

We established thal the high tide th.:~t pl<1et:d 
ml on the shoreline ill Crcl•n ISland •eachL-d ,m 
l'll·vation oi ahw.Jl -3.4 meters {ll ft) abo\~ tklill 
datum (juddy and Fo~ler, 19~0)· it appear..: tlMt 
storms .md surf action pushed the l) I higher We 
hypothe<;ized lh •• t tide!) rising tn +4..! mden:. 0 4 m 
or htghet w oulJ retl,,at buried oil and move a ~heen 
or oil restdue across tln~ beach and ink-rtidal com­
mttnit) .H; the Lide v.•ilhdmw..,. During lhe highL"St 
tides of J urw 1990 .,., e observt>ti the surt Wclo;hing 
ov~:r pools of oil e<m:::.mg a sh••en. Figure 1 shows 
the datt..'S and frt~qtwncy of high tides dllring 1990, 
1l1cre were 12 day~ wttb tides equal to or greatP.r 
than the ritk<tl4-.b3 met~r ( ,- ft) devation,includwg 
exccptionaUj high tides dSSociat~d \'llilh I h~ "blue 
nt1Jon" in ec1rlv Dt•cc.mbcr. 

We h<~ve e-.tablishec:l that oil ha.s bet n 
n• 11obilized by the pn.>ceso..;e.tS we hypothesized .1t 
(,reen Island but we dn nol know the effect lht: 
sht.>etl!:l \\ ill have on Lhe plan I:, 111d arumais in ou r 
~tudy area. However, evt>n the buried oil al Green 
Island has been txposed and WCi1Lhered inlo a tar­
like re~iLtuc. ~o the etfecl!> .1re unlikely lo h~ ilS 
.severe a<> ml le;Jking from fine sediment. 

Conclusions 

ln summary, our 19'JO-&~cl~sun rcrnonitoring 
work rc:vealed lhat: 

I. nearly all l'le beach oil and tar of 1989 \ '.•I"' 

nolumUy r ·muvcdorburied lnac retinggnnd 
L.OfiL'<i; 

2 . the t l colonization of mtcrtidal organisms, es-
1Cciall y bnrrlctde :;cts ancl Fur. us plants, was 
undcn..,:ay; 

3 . chanv,Ps in I he intt>rtu.iul (:mnmwlity especiillly 
dela}ed m rtulity probilbly due to the oil "Pill, 
Wl'n.: stil l ocCUJTmg m 1990, so thal both TI..'CO\'cry 

and oil spill effP1.ls were interacting; and 

4. remobilizalion of buried oil may NUSe ,,ddi­
lional drunagL, although the ri<>k in our study 
area would fiol bP as bPfl!dt il~ leakage ut 
unwt•atlwred od sedled in fine sediments. :J 

28 Agrob(•realis 

'. 

montn 

1-4 ~ r11 , - .. ... .... '"' "" ... 

Figure .'i. triticallrig/t tM··~ (or rt!~oili11gat C1 ec" lslllltd, 
AL1.,ka i11 f 990. 
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Workt"'rs ore coli eel iu,~ nrctic pmdmrt ~ rtz::.:o I Arcl,tpllilafult'tl ), em t'lllt'rgclll aqtt,tl ict'ltwl Clllhld. n•ti imJh11 !tlllf jtJr 
[1ird lmlrital ill tilt' I l l(/ ic (i\11\;liSt 29, 1 Qli5}. Tilt' Celli ral Puu·a Sfntion fCPSJ, opcml£11 /ly BP cx,,,,,l'ilf icrll ( A/a-:ka ), 
Im:-., Vll,l'idr•o.; dectrit'itylo ' '/'L'rilf~ 111~· PwrllroL· Btl.ll muf mtdliteoil fu:ld:; v( 1/u Jt•simr is t%ib/L' in f}J,, lmdgrl•lllld. 

Arctic Tundra Rehabilitation -
Observations of Progress and Benefits to Alaska 

JJy lJ. Mcke 1drick 

P mgn:l:ts with tlw wav on~tructll'" activi­
ties un: destgned and Glrried ou t ~md with 
the methods lli>ed in rehabititat ing d..u,tmbec.l 

::.ites in Al.lska' · Arctic. reg1uns during I h,, past two 
decades hati largely gone unnol ict>d by those not 
dm.'Ctly involved with development in the Ardic. 

.,. 
t •. .. 

t l-

Jay 0 . McKendrick, Protl"'~!-.tlr Llf 

A~ronnmy, c;L}10ol of Agric.ulturl' ,rvi 
Land Resources 1\I<Jn<lgement, Um\ er­
~ity of Alask,, l'c1irbanks. 

Compared Lo Lbe '"'''Y things were done in lheei1Tl) 
197"0s, '" hen dcvt· (lpment ol lht• Prudhoe BLw Od 
Fidd began, tlw!>e chMlgt> ... havl.' ~ub~tantially re­
duced the amount of land surfaL~ ,l£fectt'<f pt!r uil 
"ell and per milt:. nt pipeline ThPseimpron·menb 
arl' direcl fl:>..,pono.;c.:• t 1 l.:n' iromm•ntnl cuncems. 
liuch progre..o.,s metllli> impact.. on the 1'\rcltc LCosp. 
ten1 can be reduct?d '"'hile Alaskans ~ain t."Connmic 
ben ·fit<; from explor,llion and development ot min­
eral re~lmru~s . ln this article .,nnw "ignilicant ad­
Vtlncements in the LedU11llogy (or sitl' pro t'dion 
and rehabililationintl1e Alask<1 Arctic are described 
1 hcse observation..; span il period of near) v 20 years 
21nd condulie wi Lh specul,, Linn5 nf Bntici pat~d p rac­
tice!> cmd improvements not yet re;~lized. 
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At this poinl~omeddinihon.-; m<1 y 
be useful Land rehilh11itatinn refers to 
tr.1nsfonning 'ln a rl'a tiMt is considered 
unabl~ to suppo1 t p lant life lu on~ tha t 
support<> a fu nchonmg plant commu­
nity. Restoration refer~ to returning a 
~ile that ha~ been e it her d.1mag~d oral­
t~~red to its tnrmcr state EnhAncemen t 
m '<~115 elevating the value o t uo.;efu !ness 
ol,, s1te for c1 partiull.u purposL, sm h as 
a~tht:>tic-. or wildhft: Bi~m~media lio 11 i~ 

a term used lo descr ib<.. e nJl<lnCt,.•mtmt ot 
sit~ ]Ucllity \'\ ith hiolngiml entit ies. 

Fer! iii 7~~rs h.Jvc bt.>ell us1~d to t.rl.-

courage popul.I!Jon increase" { l f micro­
orgnlll'>tns that d 0com pose crutk oil, i e ., 
bioremeuiati0n of o1l spill~ Rev~gda­

tion ic.; the pmce~ where vcgetcllion i.., 
p lanted 01 nd encouraged to occupy l.1nd 
Lh.1t is eilhl•r h~rren or partial lv barren ot 
rlant cover. 

When Arctic h mdra rcvegeti:Hton 

!\ wo1Acr li>tati/1 ... lilt' '>11r(11~..·e of a '1.11'al' r t}tll/ (Wil~tmc·tl'd (rom.tJil) 
so 11th ot [) rll Sif1• No .., i11l he Prwfhot' B11y 01l rit!lil (/11w "!.7, 1971). 
In the early 1970s rht'~c al,ml imred rot ds prm11dcd '''lrrt·rt ::;rlt ~far 
rei'C~t'tatwll n:~carc/r i11 tilt. Pnrdllcl, Bm1 rt~iorr. '11ris ty1w o( r ond 
tUtlS mwd (cn· mc'•'iHS tq111111111 1rt 1/IJWIJ~ •rpllm•lclry sit~~ i11 tltt' h11t• 
1 LloOs. SLI' It road.; a:en.· ou/ y Sl'I111Ct!i1lrh•,t'llt.ll 1/tl• gruwr1i 11'115 fm:1'IL 
Whcu I h11weJ, these 1 oarlt. .oae /(lo llll"tulth· f, 1 srlpfmrl IIH11'Y traffu·. .Hld reh.:lbilitatinn were first serio~ly 

c·oru;Jdered, little w.ls knmvn dbout plant 
c:uccesswn lor that L'Co~ys lem. Many misconCl'P­
ti<,ns abounded. for example, it was bl'11eved that 
b~.:.'C(I LIW thl' Al~ska Arctic was free from either 
indus trial or C\gncultural d evelDpnwnto:;, pl.mt ~ nd 
~111 imal spedes living there were unadapted to ~ur­

vh ing thosL k inds ol human activiti<.~. lt was 
beh~ved bcc .. 1us~ tundra plants rl·produced mainly 
by vegeta tive m~<~ns in the Ar~.. tic those plants had 
~omehowlosttheircLlpacitiest<,produceseed. Ph nts 
nl'ed seed" to quickly invade extensive barrt.?n sites. 
~orne believed th.t t con linuou~ ~unJight Juring the 
:)Ummerm on ths inhiblted seed ~ermm<Jtion evt>n if 
sc ·ds were presen t. Other<> theorized that in the 
A.rctk's cold .sou co nditions, <>eed wuld no t ger­
mina te a nd Sf't:.'<lli.ngs could llllt ::,un ive. J\11 tho<ie 
!ipt'< ula tinns regu ireJ tl.-'hling to ~ither substantia te 
('T dis pro\ e lhcm I nvestigal ions of tund ra plantb 
and soib-bnth our'" and oth~N'-lookeJ f.,-.r <m-
S\\crs to these Lheories 

Thenn okars l, w hkh is the subs idence of land 
~urfaces w hen !:>ubte rranea n ice masses in perma­
trost regions m~lt, was a pnmary worry at thal time. 
1llermoka rs t is a natm .d occurren Le. 

Soil ·lum ping along rortd cu ts .md settling of 
ground a round structu r s threaten Pd fal.ilitie~. It 
appea red to be a major haza rd to any development 
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in this rl.'giun of conlinlJl>U.., permafrost. I he pro­
Cl:.SS nf rhcrmt 1karst begin::. \1. I en the t.hem,ill stahil­
lty o f th e soil JS allered, i.e tlw insulating mal of 
mossr s a nd «ccumula llOllii 0f dead plant tn.;Jtenal 
(primdnly peat! has been d isturbL>cl. Deepening ol 
the annual thaw penetntillll increa~l'~ melting nf 
subtermnean ice l11ClSSl"' lhal lwve tormet1 graJu­
allv ewer long tune sp<m ·and which. rc ba lanced 
'' ith lhe annual treeze-th.w. c::ycle. OistUJba!"lceo; as 
slight as compacting the organic ~\l rface m.u '"'tlh 
veh icle traffic e1 re suffkienl to initiate thcrmoka.r~t 
bul removing the insuldtion layt>r invoke<> e\ e n 
gre~1ter r~actions. Re\ er:;mg thermokarbl V\ ,, prc­
sum<.d in itself ju~tificalion oufficienL ior a tundra 
revegetation re.:;earch program. 

An eng ineering r;o]utwn t~) Lhe then noka.rst 
problem is to b uild gravel roJd-, .tmi p.1ds. TI1ese 
g ravel s tn 1ctures arl' .lpproxim«tely f1ve to seven 
feel hick. Additionally all PmJhoc Bay buildings 
and p ipeli11es are su ppurted ,,t..,ove groilll\.l un either 
wooJ en posts m steel p ipt.-s to prevent he." t from 
tl,ese fa cilities p t:'IlCtr<ltlllg lhe sui!. r or a L1fgc oil 
field, this n.'<} Lt ired huge aml.llJnts of gtr\Vel, \-'.thic:h. 
was fi rs t mined from r.-er c:h.:mnels in the Prudhoe 
Bay v icinity. Later, surface-mined pl l~ became the 
main smrra.o:. or gravel 



Our nrclic workmmmenced in the early l970s 
with a lhrce-year tu ndra Tt_•vegetation experiment 
in the Pn1d hoc Bay Oil FiclJ Thi~ was a probl~m­
solving research p ro jccl to delermu1c the kinds of 
fertilizer ncetlcd and the "'pecies of gr.1s:ses moc;t 
u~dul tOr revl!gdi.lling di.sturbl.>d sales. nlc tesls 
were conducted on the on!) JYoilablt.! b<~rren si Le~at 
Lhat time, whil.h were abandoned 'peat rodds' con­
s tru(ted from silt luam c;oih on site. These experi­
menla l :silt.'S represented '-Uti conditiun.., intermedi­
ilte in moistness (mesic' .:md or~ank m < tter ccm­
tcn t~. The applied research was sponsored prima­
rily by A.tltlltlic Richfiekl ( o (nnw ARCO Alasku, 
Inc.) CMttd1ell, el al., 1Y74) Result-. froru.lhese and 
other studies \o\Crc l.ugely reported dtrectly to the 
c;poiUioring organization~ and arc now sometimes 
'-hfficull to locate Concurr~ntly, we were also 
s tudying oil spill revegetation. Findings from oil 
~pill rev g~tation studies at Prudhoe Bay vven=> pub­
licly reported in Ehc open likraturt·' (Mcl<endnck 
and Mitchell, IY78a l978b; Mitdtell el al. , 197!J). 

Other intensive, shMHerm ~tud "es, winch 
\\'l:'rt> not necess.1rily ilirct:ted C\t prob)l!ll'l solving, 
\Verc developed to l"xpand the kno, ... lcdge of how 
the plant <1 nd animals of this rcgron 1 unclinn. These 
studie!> WNe sponc;ored by the Nation~ti Science: 
Found,1L10n, other publk agcn ucs, and private ·n­
d ustry under the T1.mdm lliomc Pwgrilm. Results 

from Tundra Biomeprojectscan be found in Brown, 
(1 975), Tieszen (1978), Brown ct aJ. (1980), and 
Bobbie (1980) as well as other scientific literature 
sources. 

Both industq- 11nd gO\·etnmenl ... ponsored 
research provided infom1atwn about the compo­
nent-; and functioning of lhc Arctic's terrestrial and 
aqu.ttic ecosystems. From the indtlstry-.,;ponsored 
sludieB, il was soon learned that phosphorus fE!ftili-
?:ation greatly benefits the establishme11t ol ~rass 
!')eedhngs on b.trren c;ites. \t\'ithout iert:ilizin.g soils, 
vegetahon reestabhshed sltm.ly. ll wa!:> obvious 
Lhat seeding grasses could help stdbilize barren 
sJnpes but il \VOuld ndlhcr slnp nor reverse 
thcrmok~rsl in theshl1rt-term. On disturbed c:;itt.'S, 
,1 n.E>\v therm.1l balance in the soil profile i.:, r •ached 
long before th.! sc&:lL•d grasses prnvide significant 
insulating effects. Natural Form~ltionofmos~ layer,. 
at the soil surtace appear more useful in arresting 
them1oka""L Ulan seedl'd grassL'S and other rugh~r 
planb. 

After tl>sting manyspci. iesand ecotypesVv'ithin 
species, three grasses were idl·ntil1ed by Dr Wil­
liam W. Mitchcll<b relinble spcdcs for seedmg in 
the Alaska Arctic. 1b('!)e \o\ ~re· Pna gf1tum (glaucous 
bluegrass) variel\· Tundr.1', 1\rclagro~li~ lalifolw 
(pol.trgrass) variet} 'A lyoska', .1nd Ftstum rul1m 
(red fc:scue) variety Ard.Jr('d'. Each o f lht>~'ie vari 

etib was ..,elected on the basis ol Bc.iap­
tation to the Ardic fls well as potential 
fur seed production 11utside lhc Arctic. 
Somc.\ld:ska farmsareproducingst"t..'th, 
and supphe!:> or certified .s~cd can be 
purchasl.tt.i for ~ile revegetation and rt:'-

habilltil tinn pn lject<:. . 

A sccdiug ''f glmtcorts bluegrass ( P(ICI glaum J, ·Nlriell! 'TtmJrn' 011/lw 
campsite 1uuJ flw,r.;uM 7. 1979) nt Jm~ok Tesl"iodJ No l, Natumnl 
Petrob.'lllll Rl.'YI!rt'e 111 Afar;ka (NPRA). TI1i' 1s IH1ar it·ty of wttit•L'grass 
lfraJ wa~ selt·clcd for rt!'l't'gdJ11 ioll J1111'J!O~e.'> Tile xm~~ i~ grcml/1 ill 
fields o( SOitlltcellfnl amlmtcrior Alaska tu senemle tt.71 (fii!d St't'ti f<lr 
liSt' ill the Ardit'. 

.\fter the Prudhne Bay Oil Field went 
into production in 1976, finandal sup­
port w.med f0r rcvegetillinn and reha­
bilitation r~earch. My m-vn inler~t in 
long-term monitoring of d i.!,turb ~d .,;itt.'.!:> 
was nnl dimmed b~ thio; qui~:scence m 
rt"Sean.:h t.l pporl. I v. as itble to maintain 
il small dt'gr~e of fidd work, i.e., pen 
ochcallysamplin~ soil to determine per­
sistence ol applied fertilizers and 
rephntographing.:;tudy sites at Pmdhoe 
Bay lomtion!> by 'ptggy-b .. u::king' tlw 
work on consulLm~ pTOjL'Cts that took 
me tn the Arctic. 

Dlmng the ~uly 1480~, induslry 
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begm1 lcvcJoping smaller satdlitt> oil 
tidd"i in the \'lcimty of th e l'wdhoe 
Bny and Kup.~ruk reservoirs. T1 G>e 

field~ include Milnl:' Po int, llibume 
cmd End1cntt. \.s pcrm1l appll~o:a tions 

fort hese dcvelopmen t" Wl"f~ re\ iewl.>d, 
renewed envu onmcntal conn:rn 
prompted. rl:·tlu.nking of no t (1nlv engi­
n~t!rtng approachc~ but e~l so s itl' pro­
tection nnd lii~;lurbance miti~?,a tion 

11'\dltuJs. Am<•ng lhe engmccnng aJ­
vancemet)lS were· 

1 lnniling pad construction; 
2 reducing d isla tKe~ ~tween vve.lb 

\Vi lh a cmh..omitant redullion i11 
well pad size; and 

3. centralizing housing .ll1d ::;toragt• 
for c;ubt:untra(t(lrs. 

rem"m'-·nt workpads along pipelines 
hnv~ been tot.11ly eliminated . Jn..qtead 
ol construttiug a p~m1,:ment gravel 
V\urkpad al1lng the enlire rout~ l lt <l 

p1pdme, a tempornry ice road 1S built 
during 'A inter. Pipelint! su pport' and 
pipl' are installed from the tee w ad . 
With sprmg, the ice ro;1d melts and 
!!Vidence o f it ~oondisappears, leav ing 

onl} the Llcvated ptpd int> on lh~ lomd­
st.ape. Low-pre.,bure VL•h icle.s 
{Rolligons) can be used lo s~n icc t},e 
pipeline du ring summer months it 
ne0ded. All pipelines ?lrt' now con­
structed \Vilh ot least a tn'c-foot dear­
a net• to permil fn:L movemen t of cari­
bou beneath the pipe. l11 Ule pa~l, l hest• 
llnl~" were n'n ·tructrd l CJ\\ cr to the 
ground and ~pecie~l !7 rcJvel crossi11gs 
for Laribou \·vcr~ mandated in perm.its. 

hesc gravel CTC'I!;>sln~ were \'t;~ ry ex­
pen;;;;ive to cun:; truct-t•.lch costmg in 
the hLmd rt.>dsol thou..o:;ands of dollars­
and they prou~d m ["''stly ineJfecuve. 
Caribou lrai k•d al~m~ the pipt:! until 
th<'V found a .:;uital>lc plan~ to pass 
unJer. 

Dn[ling rigs have been rcdc­
'Lgned to <:lllm.v wells to be located as 
dose as 10 feel from each o ther. Direc­
t.i()n~ l d rill ing had been used for somc 
titnl' in the A rd ic. 1t enabled oil field 
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Noh llw t'lmngt:~ alr111, tile ::.ur·tru t' of a 'twttJ' muf m'flr Drtll Site No . 
S in tilL· Pmdlwt B17y 01/ Fidd •1lro11f tzm morrflts (Aug~ts/ 281 1973) 
aftt.r a sate.:. ll( rC1't)~t:tatitl ll trst 1'/0!::. lmlt lr~·e11 pJ,mlcd tv t'llriou~ f.:ra~.:; 
spt'r it's . N11tir t: tht' pvols of Wl1lt'r {t1l /llt'd ill I he l11Jrrow pit:-; (1/tlllg l/11• 
mar,{irJ.; of /Itt• r<'l(ld and lht• lnt k ntvegl'tatimr oJJ /l1r mmi,erc-:ctll iu t11c 
set:dr:d plot:;. Tire road i.; fir•t _1/L'MS cJid. 

Timt c!mw;:c .... list• surfilL~ of the :-;wne ·~n'l' ·wad 11enr Dr•ilf Sit,• N••. S 
tlll St·pteml-c.·r 7, 1989. 'Jht .:,eedt'ff ploh lrrwe r:ri"lcd (or 18 grmt•m.~ 
.;easni!S,nlld 1/tr rMd 1~ IWW 21 years old. Notiu I he 11nluml coluu izafzon 
of plmtfs iu tltc nmrgimwf tht.! barrow fJi/stwd 011 Jll,~ l'l'md su r[t1t"C ilrsidt• 
11s well as lw~tlJnd lf11' /J,mier~ ,1[ IJlf' rt't'i!,:St'tntiml plots. 



hv the tield operator {ARCO Alas'kaf 
Inc ). E11dicol l (BP' Exploratiom. 
(A laska), Inc.) es a more recent exampli? 
of consolidating contrc1ctor& o n an off­
<.hon~ .silL. This centrnl i7.ing uf facilities 
ensur~?s permit Cllmpliance, nd result:-. 
.in a nn.tch cleaner and more acstheti­
rillly acceptabl!.! development. 

A::. th se engineering change' were 
occurring, tht:rewas,llsoa rdhmkmgof 
how damage mitigation and rehabilita­
tion c f th landscape !-.houW be don 
Dunn~ the dcwlopmenl of Lhe~e oil 
fields it became cle.1r that, except for 
pre-de\'llopmen disturb.mces prior to 
and dunnb the l %0fl, a few accidenl:s 
mvolving vchides let.~ving the road, 
gr<H'Cl ""'ashouts, and ovc'rhurden 
!>tockpil~ a1 otmd ~ravel mines, there 
has been minimal m.-cd tore\ egt:late lhe 

A rlrillillg rig opt'mtes 01/ n xnn•t•T fl{ld IIL'ilr tltl' KllpiU ~~~ River. Jll:..f 
we~t of llre Pmdlwt Bay Ot/ rn•id <September 22, 1~89) Obst:I'Vt.' tJre 
tlrickm·.:;~ ~Jf gravrlu~t'd ttJ proriilc• n !!lttlJ/e ~wfan fwr ~lpemtin,\ Jwn~.-•y 
equif1111L'trl iu I his rl!givl l nf r.OilfiiWml" flt'rnw.fw~l . 

mesk (mid-rang~.? in moistness) sill loam 
c<oils in lhi..c, region. FortunaLelv, then~ have bt!cl\ 
vt>ry fe"" oi I -:.pilb affecting signill~ anti~ 1.1 rge ~a:. 
nf the landscape on the Coa..,tal Plt1m. Naturol 
n.>colonizalion of lillMll Libtu r h,nKes can occur rcla­
tivdy soon ifsnil conditions are suitable. Forrrud.e 
oil-damagt.~i ~it«:'j, p lant recovery ha~ b~en rela­
tively successful. ~bpl'cia l ly if soils are naturally 
wet (llld l'k1V~ been f~rtiJjz •d to improve nutrk"'lll 
~up plies to planb and microorg.mismc; 

i..lJX•raturs lo Clmsolidatl' wdls on fewer drilling 
pads. E\'en w ith the concentration of wells to a 
central lucatiun, there was still need tor a St7.(>ahle 
pad bt:'l'au~ wdb had to be- o l least 50 feet apart, 
becat~e of drilling rig confibrur.1tion. Tha t nwant 
Luge gr<.1vd pads had Lobe constructed to Jccom­
modale a number o f well'>. Fifleen ye.1rs .1go •' 20 
well pad t.:over~d more than 25 acre~ of th~ land­
sca.p~. No'"'. U1esamc 2thn.~lls c.m be drilled tram a 
lO 12 tK fl' pt1d. 

\Vhen Prt~dlmt:- Hay was f:i.r.st bl'htg devd­
oped, subcontr<1ctors '' t'fl' located at D~.?adborse, 
outside tlte jurisdiction uf the oil fie ld operators 
(ARCO t\1lska, Inc. nnd BP Explumlilm (A laska), 
1ncJ. Permits for Lho!>e bu<>in~ses unci cunlractor~ 
at De.1dhorse were not always closely morutored. 
Many of lht: n11npanics wen~ on bJle onlv fora short 
time bdore their wurk war; cmnplded Little concern 
for env ironmental coru.e~Iwmces resultL•d from the 
quick turnarotmd by some of these companies. This 
result~d in unsighlliness and cnviro11n1 ntal prob­
lem . Manv writers ,"'lnd commt!nlaturs have used 
th.i~ as evidenceagamst furth~rdevelopmentm the 
Aw::tkil Arctic. After ottcnding companies left 
o~adhOr!:>e aml perhap~ even Lhe sta te, th r~ \ •VaS 

UU)f' r~rouTse for etth.er the oil field operator'- urI he 
penniltit'g ngencies to recover cosl<> for dama~es. 

LatL~r, when the Kup<Jruk Fiud w as w nslrucled all 
Sl.Jbcontractors w~re hol,..,ecf in facili ti~~ provided 

Thus, m tPrest in site rehabilit;JI:ton ::.hifted 
toward. huhilat t"nh.mcement fur wildljte. Tmett 
and Kcrtel1 ( 1990) H'\ ielVt"d Lhe litt>ratun.' anu da .. -
silied ch~turbano .. 'h from oil field operaboru, inlo 
three categories: 

1. surface disturbances (including spilJc;; Llf 

contaminants); 
2. burymg tundra vegctatJL'n with gravel fill 

for roads and pads, and 
3. altenn~ drainage h,1 t resulted in \.\',1ter im­

poundment:,; and lloodtng (temporary as 
well as pennanent) 

They also JJenlilied eigill guild., (groups) of \Vild-
life in the re~ion baseJ nn ho\o\ th..: animal" usl:d 
various components of the ccusysh'm and ra led 
man-made d isturb • .mce~ aL·cordi..ng to impacts on 
tho~c w ildlifl.' guilds ' llus w.Th onl' of the tirst 
att~mpts tu relate itc alter<Hmns to specific effPCrn 
on animals in the reg inn. Previously, .my alteration 
or habitat wa:!> n~umeJ u 'miln}' to rc.:;ull in a total 
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loss to w ildlife. 
O ne o f Lhe fi rs t e fforts to de ter­

min~ feasibilit for imp roving hdl"~itat:<> 

ilooded by impounded w ater started in 
1985, w ith our fivc'-year investiga tio n in 
the li fe history Lmd habitat cha racte rib­
tics of A rctopf1ila ,tui1'a (a rd ic pend ant 
grass). l his wn~ u p ivota l depi1 r lur.: 
from focu ing reH.>gctation and "tte re­
habilita tio n on me<;ic hi1 b ita ts and s t-­
le<;hng gras~es for revegetation tha t hc1d 
to bl grown o u ts ide the Arc tic for seed 
production (Hrown and ~1cKJmdrick, 

19&7). 
Arc loplllla (11 lva, an inJ!genou~ 

.species, was irleontified ,ltj clos12ly a.-;soci­
ated with p rime habtta t for migra to ry 
waterfowl. \IV.:~ te r fowlnest <'lbundan tly 
in the oil prodt tcing an~a ' m tht:! 1\or th 
Slope <tS w ell as o th r hKations on Uw 
Arctic Co<:lsta l Plain. This grass occu rs 
in shallow water alo ng the margins of 
ponds, lak es and slow-movfng ~t ream~. 

A <;trikin gly beaul1h.d p lant, Arctoplril1 l 
fuJva usually tu rn!> o.1 d ark red to purp le­
r~J as tbe grow ing season adv<~nces . 

Neu1ilt secdrtl area Jor ,ft•rtiliz.cr Jest pllil5 is slw<vn n/mvr 011 St ptemlh'r 
21, 'I ~7-l . JJa ri r1g lntl' ZL'illft'r Ll( 7971- 7'2 afl.·r c.\11t1tini11~ 11t>liul 
p/Wf(J,\:rt.1JI/Hj, tlti~ llH'1/ Wt13 .;e/et lnf (411 rL'"'<'IIr: .. /1 U~f(HfSt' If IJ'/lt'nl'('tf fo 
repri'senl rdnt jpcJy rlry ~<lils .. rtilttbk for p1 ion/ :1 n n•gl'fatiou 
t'YfWrimt>nlo; at that time. Tire luc:nlimr ;-. uem Flvw Slatwu 1 iT! tlw 
Prudhoe Bmt Oil Fil.'hi. Tllenr··arm- .;nnpc .. 1tvithu brtlldo::a l{ll'l.'mnvt 

flit Sllr(lltc l't.gdatrou 1ll(l/ 111m /'l.l(OIIIIL'd ~tpeatt:dly ft,r lim ~111/flllt>r:-o 

to cradicntt. all planls. Tlre~c tt'st f1lots iccrc tlrcn eslalrl ished, 1111d tht.' 
enlir.· nrea ;;reded tn r1 tllllil'etlik4lli :.;mr:..:;, Pl/ccini'ILitl Sl'· 

Apparently, 1l provrdes not only forage fo r 
geese <1nd swan, but also con tributes to the o rgan1c 
detritu s food for inve rtebrate.:; (inc;ect ·) and ll thcr 
small orga nism s. TI1e.se in turn, are ~aten by du cks 
and o U1er bird ., Resul ts of our Arctophiln {II Ira work 
are still forthcoming. It appt·i'trs th is grass trans­
pl<~nls very 'asily, aml1t d oes prod u ce virtb le o.,ced 
(McKendrick, 1 99{)). We' ·e found that, il it is desu 
<1 ble to in lrod ucc Arctvp/Hia .ftt lva in to new locnlio ns 
re-liable md hods are available. T he addition of 
phosphorus ferlilu er signi ficantl y i mprove!:l its 
vegetal i\·c Tt'production ra te. 

Evcn before the wetland stud y on Arctnplliln 
fulm -vva · com pleted, reFearch on tlw u..,c of <..lb­
turbed sttes-al:landon~d pe.H ro<ll..is and ~T<tvcl 

pads-by wildlife was undenvay. These sites, cs­
peciallv theg ravcl pad~, .u~ xcric(J.ry) em 'ironmPnls 
\vhu:.h con tras t sharply w ith lhe surrounding wet 
tundr<t <1 nd conwin f 'W ofthe silt-s1ze .1nd fi ner soil 
particles, necessary Lo sup port vascu la r pl.lnts 
(~11..Kl'ndrilk and Irolmcs, 1989). They an · mnsid · 
en:!d to have a negaUv e valu e ior t ine~ ol the eigh t 
'\.\'lldlife gUJids in th is region (True tt and K.crtell, 
FNO>. Plan t colonU:ation o f U1ese silt"' ~a n b " ac-
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co m p lished only by species adapted to dry soil, 
gravel cmd rockv slop-E's . The ualur.ll pnJCt.':S'> of 
wind- and amn 1'11-carned !teeds to these I<X<ttion:­
occurs H·ry ~lowly ii tht:> ~aye( p<~d is " gre.tt 
distance fro m n,ttural seed sources {Car~ill and 
C hapm, I 987). Cllnscqul'ntly, wt:' began ,1 10-yt.'.ll' 
resean .. h project ln determine \\. y · of veg~tahng 
gravel s ites began m 1(189 Wldl'rspcmsorship nf BP 
r xpl<.)ril t ion CAl<1skaL Jm. ... ll maybe tlw iirstlO-ye.u 
s tudy ~vcr und ertaken for envirunnu.·nt.tl rehubllt­
tation in the Al~sk<m Ar,·lic 1t r~::pn."Sl'nL <1 si~­

n ificant redirection in not only problem slllving 
resea rch b ut a lso <m unp1·eccdented level ol t.'tlll, _ 

mitmen t by indu..,try toward em inmmt.?nt, 1 n> 
search. ARCO Alaska, Inc. ha.;; ;~l o stMted spon­
so ring lo ng-t rm Pn\ iron n H:ntdl sh.li..lit•s in the area. 
ln 1erm c;. nf lim e lhl~e Cll.nmibnenl'> are prohahly 
unma:h.hcd by any public agcnr:y spon!>OTl·d r~­

sca rd l in the rdic. 
Our p rojec t indudt'S modification of a11 

abandon~d grLt.vd pad tocreat'-'various thickn~!'ses 
of gra"V el, top soil add itions, comp11ct10n aud luos­
enin~ nf the fr<:l\ t>l surloc,·, mJ cnpturing . now to 
provide ,tddcd mnbtur~ and "mter prote Li'"m for 



fijt£-en s rorl'illg ~'11S011'> (f1lwto takell 011 September 7, 1989) hmx 
pnssl'd '>illt e tilt urm u•a ... St't'tir I and fatiliz.:,J Thralknli ~111ss planttYi 
lm<> itirgeltj died mrd i'rl.'t 11 nplaLI!d witlr natural rcJ/cm izmg "Pr-fit's. 
Pools ofwrrter 11L1Wnppearwllen· thennoknrst occurred 11' ~ubtenrmcmt 
ice masses tlrnwt~d, pam itt ins fire soil surfom.' to :,ubsllh'. Nvlice in the 
back~?roumJ a po1 f io11 of lmrrru st,i/ Is stll/ i.li '-' ibfe wlzn ~~ lll'illwr ~'t'tiing 
11vr ferli li: mg vccurretl . 1hr w~gdafio11 flrnt l1os ,tormrrl 011 tltt'. e f'lol..; 
is i ~wiml fm· tundm comnnmities 111 this ref ion 111111 rcwesents l1alritllt 
tltat wildlifl' n1 c ace 11~/om,·,-J to usi11g. Dw ing lt~tc Au guM ami CJirly 
Seplemirt'l , seese fet?d flt'at•rly u11 t!Jt ;:.it!m l1a.. ... t'~ uf rt•bust wulrrscYige 
(Cl1tt'X rUJlllttr(i~) rmd wttongmss (Eriopfwrum ang~tstifolium) :,/t('OIS 

that occw a/mrs flu! marg111s of fhtt mokarM pool" iu tlisturbd ~ite:., 
;;;;11c/1 rJ<; f/ti- WIC. 

W<li>le<>. Originally w~tes(drilhng muds 
and nx.k cutting~) ,.,·en• d )rn~ikJ an d 
left indefinilel) m rt.~rve pits. These 
pits ~wen! construdt.-d by pilmg gravt-•1 
I~' form .1 berm to con ltlin llw S()hd~ .md 
huids eJected from the drilhng rig. Il 
wa..o:; assun1ed lh.-1l tlw gmvd berms 
w ould h~ve d continuuu~ly fn ,zen core, 
wb ich woUld pr~v~nl flu ids leakmg 
&o m these pits. Tha 1 aSSll lt l plion proved 
iucorn:.cl becau~e nul <~ll b~rnb retained 
a fro7.en core, anJ fluids leaked in many 
ius tc.nKL"S. Berm core thawing \"aried 
among ye<~r::- depetHling on :-;ummL'r 
temperahue conditions and v;a ler lev­
els in the pits. Thus, loca ling and con­
trollinh leak.c; was cliHicull. 

Drilling mud Me mainly clays con­
liitiont>d wilh ditfermt SL1bstance~ lo 
mectdrillm gneeds. Huid.,.seeped from 
theres.avepils,cc1rrying Ji-.suh'~d sub­
stanct><> from lh~ lrilling mmb onto the 
adjacent tt.mdr .. t. \Vhen cnouf,h of these 
nlalcrials have soaked inlo Lhe soil 
tundra pi..J.nts usually died, gcnernlin~ 
cnncem fmthecClUS~ \ t lenltunfocu~d 

on heaV) mdab.t~themlpntsmcelu~h 
concentrations ofsomeotth ~sP.vlements 
arc fatal lo plan~:!' However, UJta ob~ 

new seedhng::;. TI1e u~t'fulncss of a number of 
ind igenous piJntspeclL~ for colonizing gru.n~l pads 
is also bdng a!;Sl.~sed. The project is coord inall'd 
with v. ildlifl' .. tudies documenting animal (bird 
and mammal) uses, gravPI pads and olher distur­
banet'S (Pollard et al. , 1990; Truy and Ca rpenter, 
1990). Tht• objective b lo gather information on 
p lant speCH.~S for site rehabilitation that would de­
velop the kinds of p lantcmmm mities rno slU..<;e f\ti Lo 
w ildlife. Thic.: represent<; a mnJor depMlurt? from 
revegetating ,,nly with gras~e~ which matiU ) prl.l­
vidc plant cover and protect soils from ero:ion. 
Protecting soil by e<;;tablic;hing grass cover is still a 
valid goal I To we\ cr, indud.ing otl1cr plant ill~ 
forms such a~ torbs and shrubs w hich are especiaJly 
useful to w ild life means o nscientio usly develop­
ing p lan t communi tie.;; nl immediate \'.:llue to lhe 
region' · animals. 

Another area of improvemen t in en\·i ron­
nu~ntal protection i ~ wilh tlw hand ling of drillil1g 

wined on water cmd mud Clllle kd from 
reserve pits m our sludies and unpubhc::hed d,\ta 
from other~ thal we h.lVe reviewed indk 1le the pH 
lev lc; in tlw.;;e rits ar. high, rendering all he<Jvy 
metals, except ffi(llybdenum, weakly snluhle and 
biologically unavailable. bor insta nee, br1ri u m 
sulfate, n common componenlu'>ed lo inLrease lhe 
~pecific weight o l drillmg mud::;, IS y_uitc msolubJe 
in"' ater. 

Tite btkkgruund lcvt!ls tor available barium in 
soils Lll m ore than 50 locations c;L1mpled in lhe 
Prudhoe Bay region ran~ed hr>l\\'l'etl 3 .md 7ti ppm 
(parts per m1llion) Jnd ~veraged 28 ppm. In com­
pJrisun, 13 &1mplt."!> of r\..~cn·~ pit muds contained 
lc..-;s than 30 ppm available barium. Interestingly, 
we found the highest lcn·l of .tV.tilabk· barium 
(nearly 90 ppm) was in ed rn(!nts from a natural 
lake in the fnothilJc; of lhe Brooks R;mge. Thal lakc 
is m;my mile" from anysoun:eofdrilling mud, a nd 
contains banum entirely from nalural rock source· . 
Vl.'c 4\nd othlrs hnve mnduded lhat hecn y met .. lh 
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are not killing the tundra plants. lns tec1d 
it is «alt (sodtUm chlondt>, 1\i'ICI), the 
common substance used to fl<n or food. 
&tdium ion~ are u'>ed to Ji•;p~r~e t hl! 
clays so tl1ey remam in ~uspen._i,,n du r­
ing thed nllmg process. Htgh concentra­
tions sodium .1nd chlorid ~ ;otts i n -.oil 
redun Willer avail1b1lity to plant ruob. 

Sodium in l11gh concent ra tions Ci.'ln ollso 
disrupt soil struLlure and reduce aera­
tion, v.-atl!r mO\'crncnt, etc lnstmd o f 
heC~vy nwlals, tlw d.lmilge to pltml liie 
comes primdnly trum phys10logi(.a l 
drought inJuced by salt. Te:.tin~ k, nllW 

underway to h.lentif! nwlhodc; f1.lT tlu..,h­
ing these :sc.tlt::. from dfeded soil:. .md I or 
diluting them to innocuous concentril­
tion:-. where l~ak« hav~ JCcurred 

To pre\ t>11t luture- drill in~ wa~te 
problem s, industry engmt..>ers .m.~ devel­
oping di<;poc;al methods thal will send 

l't'lrr C. 5Lomp, LIIIHW:,ity of Ala~ka 1-mrbmrk:; rc~carclr ossocinli! 

mrd Dr . Ma11'1nrd A. Foo;;llcr~, UHizwsity L'/ fdal1o :;oi/.scimtisl, colt eel 
mud Ctl11''> Jor rl soil ( !tllmctrri ~ntioll :;t.ttfy (Jf pmtd riHUI:; iu Lulu.' 
Prrlrtm•ke r j lltliiUt' Buy Oil field ( 5L11fL'ml1~[" 3, 1989). 

snnw of tJ1e m<1lerialc; hacJ... in to the \.Veils. E\rentu­
<llly, aiJ the reur._,1:1ble matl•T~t1 l Will berel yc It'd Clean 
rock cutting!. 1.111d grav~l from lhc fir~t ~cvernl 
lllousc1nd feet nf drilling will b1.• \\'aslu.>d unJ could 
b .... used ~-'itht>r in! he place of, or in conjuncli' 111 wi lh, 
hqavel for pad and rowJ construchun. Cuftj11gs 
containing Jrilling muds illld (lther potL'nli..Jl co11 · 
t<mtinate.s w11l b~ ground at <1 «p•~ci <111V tlesigned 
faality and rl!injL'Ctcd m lo d~~i~nated wells. h1 
addition lo rcd uLing risks from drilling wt~~tt's 
c-:caping to th~ c;.urrow1ding l'nvironnwnt, rhcsl: 
impro\'emenl;;; \'\'illnllmv a fu rlh~!r redm.tion in tlw 
SIZe o t wt•ll p<1ds, l--ecau"it.' tlwre will be no need lor 
long-term storag~ of ~.hilling"' ,,~1 0s in rl'ctt;rvP pits. 
However, drillmg pad~ w iLJ .,blJ n.:qu1r0 lad It lit:"<; tu 
tcmpoti'ri ly cont1in w. '>Lt!s in eLise of eml'r~enciLs 
c1nd tor short-tcnn holding untillhey .ue mo\'cci In 
the rt:'iilje<..'tion :>itc But- overall, less gran•l \V11l be 
needed for t.><tc~ well dnlkd There wtl1 abu be nu 
long--term ..,to ragl' of dnlling W<lslcs wh1d1 arc 
sources of l:..t.lt~ th< t 1..dll affetl Sllrvh at a nti g roVI- th 
of surroundinF, vegclutwn. 

Jn conch .. sion, our ohsetTalions ?long with 
those trom others rc~arching long term asr ec ls of 
vegetat ion mLl \-\' ild lift• in lhL Al ,1sk.1 Ait..Lk indi­
cate tht're are a nu nbe of ophong for si t~ reh.tbili­
tation tl1at can s w t a \'andy of purposes (Jorgenson 
elaL, 1990). Barren soilscanbeplantcd w ith grasses 
f1\r ' lu ick result... hl o;tabilize .:;oils agrtinst t:orc1sion 
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and m~elshort-tem1need~ lo imprm:eaes!hetics. A 
mi\ture of seelb fwm n,ltive pkwbm:ed ~o.mly lo he 
planlt...><:l striltegit.:.:tUy on dry sites nol threatened by 
erosion, and tlwn thmugh natural proces::;e.'i \\' ill 

event un llv dE:'vt~lnp intu comnnmiti.eti attrR~·liv..- to 
\V!ldltle. ShaUuw pmH.IsanJ impuundmenb; c.u'l be 
enhantcd for birds b~r tran..:;plantingArctupilila tulm. 
And, if it i<> desirabll:', wetland~ can be improved hy 
11ltermg dr.Hni.lge and n11.iucin~ lhermokarst. l~rlil­
irin~ .111d i n lTOtlucin~ c..l~simbl.:- n'getation species. 
Soil L·<w be slripped frum somt' m..~a~ tu cr0.ttt• 
wdl.md!>, punch, and. I kt..'SforwatcrfflWl.md olJll'r 
aquatiC life forms 

ThP removed soils can be used onsile~ lacking 
suitable -.oil, i e., Lu CO\er salt-d.~rnage·d soiJq and 
gravel p.1tb. Bo..becl on our rect'nt ~h.u..i1es with 
native pl<Jnt se£d collections, it appears inJigenllUS 
p1.1nl.; may be cultivated in the Arctic liJr seed 
production on abandoned e:>\ploration 1ll produc­
tion 1>ite~ in tl1t.> region . 

ThP losses of habit~ tin this region to cxc.:wa­
tiLm £wm gr.wel mine:., and fill,. fC1r mads and pads 
was cakulated by Walkcr eta ., 1QS7. It ha::. been 
estimated that five percent of the land surface in thl• 
inkn.o..ive ly developed portions of the oil field has 
been impacted (Walkl'T d al., 19"6) The a~~thctic 
imp~Hrment to lhe land-.capt.> trom the human per­
spe~live .tppears more sigrlific.ml than tlw pre­
su med affects un \-Vildlife. The early bdid that 



0 1l spilled ( T 11ltt 9, 1985) Ill ros~ a ,l'e-1 silc rt,lwu a "IIU!II pipdflfe lr1zked 
during tl1~· j}ILl.'ltllJ~ wiuler iulht• Pm.thoL' Bay Or/ riehf. Workers 
remoJr,i 11s nwch o,t'lltc ml asl-;ossil1/c in the <I.' inter b11 scnwing up tlr~ 
~mow. Rill riers were! t'n·tttd i11 ~prw~ 1£' flrl~t'tlll tltr oil from 
Sf1rt'tuiill8 during {m:-nkrrp, rm,t 11 '>lllflfJ p11111p m-. used to lt>mcn•t nil 
collL·cted 111 the lonw enrl of the site. A st'f of' ferlilhed plot:' wus 
establisJrcd in lire cent ml pori iun oJ ilrc oil-,ljfecfctd a rt'tl . 

live growing scnS£11/S have pussl'cl smce the splfl (September 4, 1989). 
Nat ural reu1/onization frmn prima1 illf r.mkr sedge and 11 4.7t'11J miuor 
tWWIITd of duptml ia (Dupmrlia fislwri) ami cufto11gm~~ providt• 
l'l.'gelal io11 corer to tilt da magt.'d site. A ltlwugh 110t r•isi/Jle i11 t/u· 11/zoto, 
IIWSSPS hrH.'t.'{o[oni;:eclllrt' s!lr{arco[tht• soil i11 the hcavi/1,1 damaged nrm 
,tJrcrc pJmsJlhom,c; fertilizer wa:; tzpplrcrl. 

Cllter..ttiuns of nat'llral enviromnents 
by lTh"lll is a h.,· ave, hannful to wildlife is 
beginning lobe reexamined Pollard 
e l .11., (1~J90) studit:d anbn.1l uses on 
hravel pads and iound~cveraJ spi>cit"" 
used these -.ites more than hev ust..-d 
•ither natural grawl ar~.tt. of river 
ch<mnebmundisturbed tundra. Troy 
(1 990). lso disccwert:'d greater bird u!'E! 
of UJ!'>turbe<l tundra Uum udjacenltll\­
dlslurbed tundra. l rov and C1rpcn-
ter ( l )190) documentc>d th<l t "ite-lcna-
ious birds displaced by gravel pad 

con!) I rud10n moved to rtd j('lcent lo(a­
tions and nested rat hl•r than curtailing 
ncslin~:: altogether. Il w~ concluded 
that the habtt<llctdjace:nt lo tht dnlling 
p.1d was adequilte toabs\>rb th~sedis­
placed birds with little il any, in­
fringt•ment to bird.-. alreudy u<;in~ the 
cll.lJa<.:ent habilut (,r;wel manes are 
nlHN bemg Oood ed under supervision 
of lhe Alask..1 Dt•p.lftml·nt of Fi-.h and 
Game to de\'elup dt:!ep-wtlt r hab1tat~ 
for on•rwintcring fish pupuh1tions. 
These m·envintering habita~ are lim­
it~d in Alaskil''i An .. tic Pr osumubly 
ancre.bmg their abundance will hdve 
t1 posibYe influence on lash popula­
tions for tlw rPgion. 

Few have l1t:e n i tl ring ~nuug h to 
Ppen ly suggest some of tlu. drastic 
land restructuring acbons discu~secl 
.1bove b~cauo;e they appt!oll contrary 
lo tht! very purpo:,.esufcnvironmcntal 
pmtechon, which ibrequired for all oil 
industry operations in Alaska's Arctic 
regions. How'l3ver, n•ar1y of the origi­
nal lhlclorte:. t1hout what was proper 
for the Arctic, 1ts soils, plnnls, and 
anim.als have changed as odditinnal 
rt:~caru hc1s cha rtgt>d our theories 
(Tmell 1nd Kertcll, 1990; Troy, 1990). 
Examining annnal fora~ng and habi­
tat preferences (m disturlX'd ..,itt's as 
\\ell as continul!d soil and pl;~ nt stud­
it.\5 wtll surdv necessit.-tle r0peatedly 
reevalLJaUng our perceptions and ob­
jt.'div~ for habitat rt·habilitiltion, en­
hancement, bioremediation, and 
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rcvcgcta tio n i11 the Arctic and o ther 
~nvironmt:nts. [~(; maming receptive 
to new d iscoveries and concepts is 
\'it <tl to pmgrc:-.s in both e ono mil. tm d 
~nvironmental ma intenilnce in Arctic 
Ala ... kn . .J 
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Tlm~ pad, Drill S1le l\h I rcns COI!Slructcd iu 1111' cnr/.11 1 Q70s, awt 
ref1rese11fS /etlmo/v~lf of' IJmllilllt'. Eudt nf t!w llJi!/IJ ~n'ell !1uildiug~ 
on tile pad cv,lt.'l·:-.owd1Jtt'tllf. Not il't' IIHitllc~( I Itt• pr1d tttll!ti-.1~ 1 •I re:;t•n•e 
l'ih fttr , ontain111s dr ill iug a•lsft•-;, Sm Jr lmxr stnra~e I'I'SCIL'Oir:,: art' uo 
louxa reqmred as n result oj tl1r dimilrdtion o( re~t?rPe flit:- wrder llC?L' 

driflht,~ pmtuiun.'S. Also /Wiitt tlu· 1L'tlfk fltltl , .• ,,,, pam/JI!iirrg t111' 

pipdim:. in tlw (n1 cgrollltd. Pifll'llllt!C111ZStm thtll iu fit<' Arctic i~ IWW 
rlrm. duri11~ wiult'r, l'lmtmntm:;: llt'Cd t1r 11l'I'11Wnrnl81'm.•cl 1.uork prtds 
ue:rt to flipclines. Cplwto talrt•n Sep1cmll£'r 12, 1989) 

Tlli: 1dpclirre cnmes Wt•koil from Ill•' Uslmntc Oill"idrl. Th.·piflc/irtl! 
L·rllsst:s iltt' Utile Put uligay11k Ri(•L't cu "111ft: fram tile Li!olltlfllt' 

J>rorirtctiott Cmtr-r ''I~ mtt•d l1y ARCO 4ltl!tkn, l11c. , to P11mp Slotio11 
Nv. 1 (ff /111! Tra11s A.lnska Pip~line, opemtctt Vlj AJyc:.~t P1pdi11e 
SNc/C'l' G•. Not icc tin' dt•tmmcc wrder tlu: 11ipdinL' proz•idc•d for 
curitrort nwi tile a/J..;CTtl"i' uf n wo1 k pad. Tfri::. pipduu• •..t•~l~ Cillt~lntctt'd 
irr lite wiHlr'r oj 198!'-86 1111d rqm:.st•r~b tcdm(l/f.lXII ot the mirl-1980~. 
( pltntv takw Seplembcr 1, 1989) 



Md<endrick, J.D. 1nd 'v\" .W. M.i lchell 1978a. 
Eff~cts •)t bumin!'; crud" ui l spilkd 
nn t u -;i...._ h&~ ril n t types li 1 Ald!<ka. l1.rcl ic . 
.31 (3):2.77-.295, 

M, ·Kcndrick,J D. anJ W \'\ Mih.he.IL 197Mb. 
Fcrt.ili2ing and Cif'~"'d i ng oil d<11Th1g_eJ 
t1md ra to clfed veget.thmt fl:!L.OVL'I)' 

ArL tiL'. ;11(3):..,06-:104. 

Md<endriLk, I. D. ,mtl K.\1\ . Holmes. 19ii9. 
fl lunl species on J.rL.J.ge t.a.ilings uf m­
tl•riur ilnd wav~·l pild<; ol slrctk Alilskll . 
In~ MirJins irJ llle Art ri ... . PtL'Lr'ulirrg~ of 
flit' I :-;I lntr·nmttmwl c;ymr~'~riHPliiH Mill­
in~ i11 lbr 1rd/( , 1..-d . l3;1ndophdhya}, 
Sukum.u ,1nJ Frank .1 . Skudr,.yk 
F.1irb.1n~, AluskLI , L7- IY j uly . A.A 
BaJk~rni:l, RuUertL.-tm. 

I his H.'dl, l 11igok! estnw{/ Ntl . J, N f! l\A , wa;;; rfr i1Lt•t1 iJy 1-lttSJ.."!f Oil 
f idd 0JWmtiOP13, ]He . 1111dt'• cnulm.ct lc1 fl1t .fedem/ guuermuc11t 
lit1ring t/rt' sewnd explumtwn of the IT~:>en~t:. Tire <crlf lomtim1 is 
v-isible em fill~ ri&flt m11rgi11t1/ the r;~scrve pi! . Tlzt• c;mallmmnut ,iUl tiug 
(11/ /w.mi tmm tlw mnrgiH 1)1' 111., gmvel ptut 1rem the a.lflllu?ati i;, !>ulid 
wasft• from fht rfrillillg opcmtwn. Dark ~1.tw1s vulhe lower le_ff l1erm 
•J.f tl1E" H'St'TVL' pit sug[<e.c;J tl local icm ll'ilrrL•tJit f1uid~ lwvc 1mssiNy 
r~caped. Dri{fing s11ow Hml nccrwmlate~ ead1 t.L'itlh>r i11 fl1r. pit 
IIWiTttrli1lS flit' u•atcr /I:'~ rd . (JIIIrlto taken {11ly U , 1964) 

McKt.>ndrick, I D I9QU. SeN formallt'l't by 
ArcfV{'lufu {llll'fl m Rf'lOJtitm tc f l'lll· 
pe.r.1lure, A relic Coa~ldl Pl .. lin, o\Jaska. 
)lm• · 11- 11, Jt!Q(}. lnkmalional Con 
f~r~11:e un th~ Rule nl- PoL.u ~egwn.;; in 
LJllb.-tl l'hiln.c,e, Uruwr~•t:y oJ Alaska 
F,urb;mk~. rpapcr rn re\'icw for p ro 
Ct!~dings) 

Mildwll, W.W.,J-8. :VkKt>ndrh::k, F.] , Wood 
iug, <Uid M.A. Bar r,ee.. 19'7-t Agrono-
ffiJ!J!:; on tJH? banks of the 
Saf';<l\o1Utirktok. Agrolton'lrh•. h(l ):..13-35. References 

Brown, A.L. and J.D. Ivk Kendrick. 1 ~87 . joint lndusi:Ty I 
Agency /U n i n~rsit y Rev egeta llon Feas ihili ly 
Projecl. P<1 per prese nted at fhe Pifth Sym p t>Siurn 
nn Coasta l ..1nd O Cl·an Management. l'vl ;;~ y 211-29, 
Sea tlle, Wash.i.nglon. 

Brovvn, J. (Gd. ). 1975. EcologicaJ invesliga tions of the 
tu mJ r11 bh)me in the Prudhoe B.1y Tegion, Abska. 
Bio logical papers of Lhe University oi Alaska, 
S~~l l{q.1ort No. 2. 

Brown,J ., P.C. Mill~r. L.L. Tie.o;zen, and F. Bu nnell (ed.s.). 
1980. An Arctic Ecosyslem lhe coastal tundra al 
B:-t rTow, Al<'lsk<>. Dowden, llutd1enson & Ross, 
Inc. Stroudsburg, Pennsylvania . 

Cargill, S.M. and F.S Chapin lll 1987. Application o f 
successional tl1eory tn tundm restoration; a re­

iew. A rclir rmd AJpir1e Resenrch 19(4):366-372. 

Hobbie, J.L (E>Cl.) . 1980. Li.Jimf1luglj of ttm~in1 pm uls BllrfllW, 

A laska. Dowden , HL1lchenso n & Ross, Inc. 
Stm udsburg, Pennsylvarua . 

Jorgt'nson, ~T., T.T. HeJ.feman and B.K Lance. 1990 . 
Lmul rrlmbilil11/ion .".itmlu .. "S in the Kupnmk OiJfh•ld,. 
11./ask<t, 11189 . A RCO Alaska , Inc. and Ku paruk 
River U nit. Anchorage, Alaska . 

Mitchell, W.W., T.E. Loyrt.dchan, und J.D. McKendrick. 
1979. Effects of Ullage and fe.rtiliz..1Lion on persis­
tence uf crudt.• <lil in ,:~ northern s.nil. jollrt11lll"Y E11 · 
virumtwntal Q!!JJ/ity R(4):S25- 5'12. 

P olla rd , R.I-L R. Rodngues, mtLt R.C. Wilkinson. 19'-JO. 
WildlifetJSl'Uf dJ.sturbed ll<lbitats i..n A relic Alaska 
1Y8') ln Fi1111l Repmi LGL Re~e.1rc.h Assoc, Jnc. / BP 
Exploralion (i\laska·l, Inc., Anchorage, A.lil5ka . 

f1eszen , L.L. l'l78.. \-'t>gt'tclttrJ71 fll1<1 produdrout·culo~·y tlfrw 
AJo.skmrarcl ic IImdm. Springer-Verla~. N.Y. 

f roy, IJ .M. 1 Y90. l~irrlust' •'f Jt:,lrlr[.•ed !wltrfltl:; ,rt Pnullwc 
Bny, Alar;ka: Ott! abmrdtmcd ~?C:tif f'i.Nut::.. IAb::,trLld) 
Norlh Slope TerrcshiL1 I !;,tudics Workshop, ( 15- lti 
Novembt>r IY"-JU.} En\'ircmment;ll & Rt:gu lat<.H·y 
Aifai.rs, "BP Exploration tA!aska), Inc. Anchorage, 
Alas ka . 

Troy, D.M. and T A . C.trpt=nter. 1 C,CJ(1. Tht•falr ofbmis dis­
placed ITIJ tltr Prrullmr 13(ty t )i/jield: T11e rlrstrib11hnn nf 
nesting birds bcJ,,rt and 11[ter P-Pad c.nnstmction. 
Troy Ecolog-ical Research Associates. I BP Explo­
robon. (Ala$kilJ, Inc .. Anchorage. 

Truclt, J.C. and K. Ker~ell . 19'-)U. q{!'d-; rJf lmhltr!t dislJtr­
lwnce 011 arctic itJildlife o revit'U.' an.d aw1.lysis. LGL 

Vol . 23, No. 1, 1991 39 



Warkt!r.:; plan/ tt::f J-'lol<> tunc 26, 1990 Pfl 11 ."<n•vd pad 
(nrmrll_l! ll~''t ji11 tl1t n.plvmtory wdl ( BP Prt/ R.r ,.1' No. 
l) thal1l>a<; n·sturtlwrd in c,•rfv ~pri1~s •'f l~<'>q f(n o 
/,mg-lt'flll n·~c·tm h J'I'Ojcct (1989-99) to lr.~ll/lll i, 't' plmll ~ 
fo' r('l.'l'gc•f,rtion and ~ccd J•rodut·fiollpllssi/?ilitie.~ ill tilt• 
Ala:::.ka Ardif . 

R~ference~ rcunlul1wd1 

RL'S~arrh t\s.~(X"iates, Inc. I BP E.xf lm<~bon (AI.bka), 
Inc. Andwrag~. 

W,,lkt.>r, D .r\ .1 F..F. Biuni<H 1\1 D. Lto'dcrer, E.A. 
NurdslranLl, M.D. 'vV alkt'r, ,mJ r.r w~·bbL'I . }9R6 
Lllllllllltti. t l1111 f.;C'lfl('/1f1pdtl::- 111 tilt! Pr1tdl11w l{a!l { )r/ 
Frdd. l.9J9-JQ,'<i.>. Institute ul 1\rchc and Alpine 
Rl~utd1/USD1 F1sh.md Wildlif<·f.el-v-iCt' H<~hllal 
'X.'\.tion AnchlH'ilbl', '\laska 

\\'::~llt•r, D A., 1'.1 . Wl•bbt"r, E.F Bimuillt, k..R. Fverett, 
N.D. L:J~n·r, F.A. \Jon:btr.mJ,,md M.D. \\ tlker. 
1487. .unulauve impilclo; nt oil tield ~ un nul"' hern 
Al.:1ska l,mdscares. ScrctiCt' 2J, :t57-761. 

Grn .. :; ..,t't'rfling~ L'lller~e j.rmn one i1 lilt' It.'S! p(ob 1•11 tile 
BP Put Riper No.1 pad (AIIXII~Il2, J!.l'l(l). 171ltSl' plots 
'(.CCI't: Sc!Cdt•d fv ntltit'L' 1'ftllrl S/WCir'.S tl/l()JI/ /1{'LI 1/lllfl/h:. 

calii<·r. 



Strip Mine Reclamation and Alaska's s·g Game Wildlife 

T he exploration and devt?l(lpmcnt ot AJa..,!...l 
has been greatly , lfeC'ted by the region's 
mmer~l wealth. The development of the 

st.lte's oil rcsoun:es is th(.' mo!'t Tl'(~ nt t>X«mple o f 
how m inero1- induced change has influcnct.'<i the 
people ancl wih.llife of Alaska. But the I n.;;t Frontier 
has <:uwther nuner<J resource which may play an 
important role in the state's h1 lur~oal. 

Interest in J\l,1sk.1n mal is nothing ne\'\ un­
dcrgt ound mining stu rted m 185." al Port Grr~ham 
on the Kenai reninsu11 <N,t::;ke ond Triplehorn, 
1980). As the dcnl.md for coal im::reas&.i and nev~· 
~qulpment \\ <1 -= d~vdoped, 1.mdcrgruund mining 
was gradu,lliy replilced byopLn-plt orsLTip mining. 
At present Lhcrc are few actwe cu<l l mines in the 
. tatt: , b Ltt \Vilhin the lll.;;L decade the demand lor 
dnmt!stlcally availabl~ ~nt'rgy nnd a n expanding 
export market have rdocused attcnt10n on Alaska 
coaL 

Current !.-il ri p mine redcmntion Lcchm,tues 
involve reset.>ding mined areas w1 th native and / or 
"tpproved pl.1nts , principaJly ~ra~ses In 1980, thl! 
Univel!>ity o Alacoka's Abrnc.ultural and Forestry 
Fxperiment Stnhon began il !'tudy qf rev"'gctillt.>d 
ship mine spo1is in interior Alaska. 

' 'Ve conducted Oll r study on the Usibelli Cu.ll 
~line 1tx.t ted twar Heal), Alac;ka (figure 1). Usibelli 
Mine is Al<'l~k:.,'s largest coal strip mint:' upt'm lion 
and. has been in operation since the 1440s !\ recl.l­
miltiun program W<ts insti tu ted in 1972. AfLercoalis 
remt•ved, lhee:xcn\ ated -.ubsoi1 (c.111L·d uv~rburden) 
is redepflSited on Lhe ar~:?a and graded back lo the 
5itc's origi nal contou r. Reclamation sites are then 
S<"arified tu rrnwed, and at ri::d ly ~dtxl.md fertil­
ued Set> Ell1utt et al. (1 Q8/) for I' li<>L of thl! ple~n ts 
usL'<i fur redamation on Lhe UsJbcllt Cnc:1l ~lme 

On~· obj~clive o f lhL' stud) was to evalu .. te 

• Charle~ L Elliott, I )cpt ot Bwlogl< .11 'Sl·ietu:es, Et1:-.tem 
Kentuckv Univl' r::-li t}, R1dmwnd, Kc.nlucky. 

"' JayD.McK~ndrick,Profe~~oroL ~ronomy,School of 
Agriculture ,md J ... md Resources M.magemt..>nt, Unj-
wrsi y of AL!ska Fil1rbanks. 

rost-nunmg J.md use ot recU: nncd are,ls by native 
\\tid Iii e. Of particul<~r importance was todetermii~~ 
if redauned coal-mh1<:d Mt.>c'lS pnwide a _ourct.> r1f 

fopd for importnnl big game animals, i.~, Lnribou, 
moose, and Dall sheep. 

Method3 

The did of h•g game animals was dL'terrn ined 
by histologkal e.·Mnination of feca l mnlerial 
0-Iansen (lnd Flind(·r~. I ~69). In this procedun~, 
fecal droppings were collected and examined nsing 
a microscope. Th • identity of pt-mts c;Jtcn was 
detennined by idcntify;ng plant fr, gmen ts found 

Figun• l Lowtiv11 r~f Fieal~~ study re it'll. 
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J'vtmJx'flre tlut lnrgt!St plnuf· r~1t ins rwmmral-; i11 llt1'11i iuil y 
of lht.' Ll."ibeW Coal ,VIitrt?. 

in the fe~,;al droppings. I lol&hl•k el al. (1982} re­
viewed lhe ad VCl n t-ages and di.-;ml' d..1 ta.~~ of w.ing 
fernl •1naly:,i~ for diet detem1ination hvo o~ thl! 
<ldvantages are that it does not interfere with nor­
mal habits of lhe animal und it i." a nonde.struclive 
techniqu~ (no animals need l"lt! killed). MtlJlJT draw­
bn<.:ks with fecal analysis are t hllt an imlicatiun ,,f 
which plants arc preferreJ in the diet cmmol be 
accumlely a.;;sig.ncd bce-uusc locations of grnzing 
car1nol ~determined; and thoseforagl~ttpt:ul_. th.tt 
<1rt the most digestit"lle me often under-represented 
in lh~ ft"'CP.S. 

ResuJt~ and Discussion 

A lhc mine, ~.mbou were noted on redaimed 
mine ~pt..,ib an I undi.shubed shrub tundra more 
thnn any other plant communil) (Elliott .. md 
McKendric.:k, 1990). The ~umnwr diet ol c..mbou 
obsen·ed ~m f ht: Usibell i Milw w <1:. vcrv .similar Ln 
th~ lood habitsrepnrtt'<! tort.:cmbou on n~tiwmng~ 
\Boer t je , t()ts l). Willows, llch~ns/rnos~, ami 
t;r.tmi.noid.."i t!!ras:-;es a11d gra s-likc plil1 ts) com~ 
pri-.e the btllk t lw Jiel (Tabl.:-1). In tJ1e graminllid 
catt~ory, n.xf fe~c..:ue, a ~russ seeded on recl,limt.xl 
an:a-,, \\as Llw n""~aior ~rass ident.t.fit-d ll1 lhe diet 
(T1ble t ) . 

\.tuos~ Wl'rl.! mcinly observed in tall shrub and 
et"lniicr forest plant cnmmunilit•s • 11d on rt.tdaimed 
m.inespoii-.O<lliott a ndMc.Kt.!ndrick, 1990). Food habits 
of moose asSflci.: ted with thl• Usrbelli Mine ~~ne.ra.Uy 
_pill'allclt."ll dieL1ry data r"'t'porled tor interior Alaska 
mo~1."e on lllldi.;turb,.'d rangt-v~otillm.v \\'i\S heavily 
uliliz 'd (~lil c. l96~J; W ,1ft 1476; Wolf! and Cu\,:ling, 
1981;Vt~n BallenbergheelaL 1989; Jble !). 

Although known to fet.:d rnmarily on shmb::>, 
moose ,1lso conou.mt: gras..'>es (Houston, 1968; 
Cu::.lnva ,md Coady, 1976; Cederlund et llL, 1'>80). 
Of lhl' grasses idt:ntillcd in lhe did, u~ib~lli InOl')S{! 

cnn.surned mainly ~ceded red fesnw and nath c 
bluejoint (Table ll during the spring and summer 
months, periodc: of highc..,t plc nt protdn (unteni 
and dige tibilHy (Elliott, 19 4). 

D.tllsheepu~d the u~il_,elli 1\.luwnrea Ohlinly 
aswi.nterrangeOilliott nnd McKen iriLk ll 34, 19lJO) 
WintN ami '>ummcr diN.'- of ~heep on the mine 
mnsThtcd pnmarily of ~r;1sses (T, ble 1). Thi!:> con­
sumption o grasses p. rllllds reported winll'r us 
of ~raminoiLls by ~hvp on lhe Kenai Pl'lmbula 
(I\ rclllll" and Hetmer I q~2) n I m interior Ala.-;~1 
(Murie, 1944, Whitten, 19i5) ~hcep foraged on 
n~da itTH.'<I area~ for \'arying lengths of l imt' tEiliotl 
<1nJ Mc.Kcnflrick l9R 1). Grmrp..; of sh~c:p w~re nb­
sen ed fomgi ng on ~(·cded urea.s for two-to-fin• 
davsant.J then si~htcd three-to--15 km:; (l\\ o-to-nine 
milt-s) away feeding on 1111disturh:J native rang~. 

During lh~ '" tnl' r, well-US£.'t1 trails leading from 
redainwd a;c.ts to nath:~ range showed thilt thL' 
animl!ls \.Wre using the r ,clnimt'd areas m; well as 
U1t.> native range 

Among the plant~ on the rehabilita ta l portion 
of the u~ibclli Mme, red tescut- flnd bit rejoint ~,·ere 
the !:>pecies most corl.Strmed by Dall sheep (Table l ). 
However, the presence of desirabiP. habitat ch,lrilc­
teristics (e.g, cliffs for escape terrain) and lhe C\vail­
nhilitv u f nearb-y native range for !iupph·mc-nt<~l 
ft>ed ing rna y bL grea te.r factors govern i11 g Dall shl'cp 
m.e of reclaun~d mine !:ipoih; ot~ the Usibclli line 
than are the plant species seeded for reclamntmn. 

Stn.'L'rlll srmt p~ tlf D!TII Slit'l'l' livl! in OT!d llrt1UIIrf Jltetlllllt!. 

I'll 'Y ft't'd (llf tlw W17. !>e~ uf bof/1 rmdisl 11 r/l(•d site~ umi 
Mlfl.'> reclaimed aJiu minin.o,:. 



Percent of Plant Species in Diel 

Caribou Moose Dall Sheep 

Plant Species Summ· r Summcr/\\'inter Summer/Winter 

Willo..., (~ ·1/t r , pp ) ,- 64 ~ 3 3 
Red h.>:Sltll: (ft· tum mllra) 10 10 0 49 40 
Sedge (C11rex spp ) 2 T 0 0 0 
:Vl!!d il.:.lgll (M,·drcagv _tfJ{calti) 3 T II I 1 
131 uejoin t (Culumllgrostis Cil!Wtlell~; .... ) I 3 0 10 1~ 

Unknown moss/ lichen 32 1 2 1~ A 
Unknown grarn11101d:, 13 ~ ll 2 2 
Unknown forbs lO 7 2 11 23 
Unknown shrubs () 7 12 0 0 

r = rr. ·' l -indic.,t~ ... lt'Ss lhnn '<!I'" pr ent in the dll.'t 
Nut. : On!\• the major food iltm1 ... nre r p rlL'Ci, heno! lhl ·ot I dil•l docs not l't}U,d I 007c. 

Tnblt! 1. Mt~jvrfcHltl ili'nl" itknf ijierl ill tltt' diet" ofhi8 gamr· a.::o:,Jcirt/ ed wit It redi1itued lltt'll"' 011 I II Lf.,j/.•clli Coal Mine, 
Hm/y, Alaska. 

Summary 

The impad of s:trip miHe actlviti · a.,d recla­
mation on big game .specie<; in interior A lnsk:t will 
depend L'n lhe magnilude of th., an.--a~ disturbed. 
Small ~-;ell(• Jisturbam:es, i\S exemplifit•d by tlw 
Usibt!lh Llh11 Mine, donut appL'ctr lube dctrim ·utili 
tot he I•>Gll bi~ game population~ The r~tld}' ac~-.e~s 
to.surroundittg 1wdistt1rberl naliH• habitat,, nd the 
, ~ccptnnceof~umcsced ·uplan a,.fuod,nppcartn 
ha\'c helj ed mitigate 1ny negative affects un big 
game anim,tl" cnusCf.i b} mining activities. 

Current reclamation :md mining procedures 
hot1ld be deo;;ign ·d to promote a diverse\ ~::g~tation 

,md to insure that a sufficient amuunt of native 
\'egdalioll \ ill rem.1in intact in i1 ~trip-mined M~a. 

li su~.:h ch,mgc~, rc 11ot iJ11plenwnt•d, large scale 
coal mining rmd t:onLomil.d.ntJ ~d;un, lion ill tivihes 
vithin A1Mlk.'l could detrimen tally atfcct locul 

populatum.'-i of n.1l1w wiJdltft populalions. 
The LJ-.ibeJli Mine at prc..o;;ent mu"'t be constd­

cn~d the premiere Alns~1 exarnph.: of how snMII­
.;caiL" ~urfa e mining, reclamation, and ·wildlife can 
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From Boreal Forest to Reclaimed Site: 
Revegetation at lhe Usibelr Coal Mine 

DuroLiw J. Helm .. 

U
sib~lli Coal Mine, lnmrporate~o.l has been 
m.ining coal in the llt!aly area for thr~c 
gen~mlions. Since 1972, the comp.my h.cl5 

reclaimed site!i dihturbed by mirung ad ivilies. 1 o­
day ~tate <-tnd flxieral rcgulutions require aU coal 
mines in the United States to n?daim land s to meet 
certain ..;taml<lrds after mining is ·ompletcd. The 
inten lof thi.., papff istoch~scnbe revegetfrtion plan­
nin~ and considerations o f present-day mines, us­
ing Usibelll as an xample Usibd li Coal Mine is 
mvoh:~.?d ir all phases of mining from exploration 
, nd p re-mining env1ronme'llal inventories to post­
mining red"malion. Veget.1tion studies .uc one 
part of th~c st-ud ie:,. 

Thts article will <l ttt'mpl to dl'sc.ribe some ~,f 
lhEC> vegdahon considerations and how Agricul­
ture~! ,1nd F<Jr~slry Experiment SwtinH (AFES) rl'­
s.:archers .ue hclping with these n.aturt~l resource 
m.magemrnl challenges. Sumt? reve.g~labon stud­
u~s were initi.-tted just over 10 years ago by AFES 
r~earchen>. Quilntitative ~valual1on of .succe:-;c;ion 
on rev~gdated areas or ut n.1tive vegPtation h u:; 

been conducted ewry year for the l<~st six years by 
o'lll AFESvegdation ecologbt.lrwol\·ementof AFES 
p~rsonne! vvitl1 vL-gel<ttion and ~oils studieR for 
Usibclli Cool Mine will continue as Usibdli ex­
pand~ mto nt.'\'\' i'l.rea<; and laces ne'\ reclamation 
challenges. Thi.o.; rr•llltionship j.; prov1ding opportu­
nities for research in n.1b1rol resource management 
lhat \'l'oult.l be unavailable otherwise, 

Usibelli ila'i completely funded all naliv<.> veg­
etaHon .md long-term reclnmation eviJluation stud­
ies on Lheir property since 1984. A small grant trom 
l he Alaska Stale Division of 1\ gdcullurc has helped 
w ilh somt; WCKH .. iy transplant~tudiesin 1990. A U.S. 
Departmen t of r..nergy gr<rnt to Dr_ William W . 
Mitchell in lhe early 19ROs helped w ith reveger.-1tion 
11nd \Vildltfe s lud u:-.. The studies fundl~l by U!'ibelli 
in the last six years have expanded ourunderst<1r d-

,. Dorothy J. lfelm, Rcst>an:-h As~odale, P Jhncr Rt"­
!:;t'arch CL!lllel , Agnculturnl and Porcstry 1-- perirnenl 
Station, University oi Alask,1 FaJrb.mks 

ing uf lhe successional proce~ses on natur~ and 
man-caused .JU)turbance5. 'J11is knowledge. in tum, 
c~m be applied to other natural resouru' problem::>. 

Rcdaiming lands tha l have been surface­
m ined for ~oat is a process that starts long be fort' the 
first coal IS n~moved. Surface coal mimng in the 
Uniled States is currently rcgul.tted by the Surface 
Mining Control <md Rerlomatinn Ad of 1977 
(51\.lCRAl w hich is enforced in Alil<;ka by the U.S. 
Office of Surface Mining (QSM, U.S. Department of 
I nlt.•rior) ~d Uu~ A li1ska Divbion of Mining within 
the DeparLment l'fNL\tu .~1 Resources. AllCllal minEC> 
op~ratur:s musl secu.rc <1 pemtit c ·1d post a bund 
guaranlecing proper rP.V€'getation before mining is 
started. Preparntiun uf mal"rinJ for il pcmlil appli-
cation requiresal iC>ast oncyl!t~rand u uallysevcral 

Figure 1. Cover tlj 1!ativ1· l 'Q{f'falioll ln:iug fiiL'£b llmt 
duri11g l-"·t•-mi11ir1g inPimirmt r1t Llsi~'elli Coal Mi11e, 
1-fenly, ;\laskil. 
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Figurt"l. t lf't!ll wlute "JirtiC~! L"OIIIIIIll /litv l'it/1 crictlCI:VII:; 

:..lmtb wt~ftr.,tartt tdndr 1~ typiml nf "Cll?tt' lrt1reul fon•st 
c(mmmnities pritlr to mi11i11g at lltt' tf.c;il1dli Cml Mitte. 

Vt.'LlTS of envirc>Llmc.ntal data collection1 svnthesis, 
• # 

.md report writing,. AI ES e.xperthe in quantitative 
vegetathm ~~~·olog}' has beenlwlpful to Usibelli and 
to other coal m imng compmlicb in the de·sigt .md 
e.x~lUlion oi tlP vegetntit)n studie . 

Planning 

Artpran .1pproximatepennit.ueaboundlll)'­
hao:;cd t)l1 the ldt.mhiied C0<11 resuurce-is outlined, 
en vironrnenlal sl udies urc be~un to surVC) tlU? 
v~getalion, \\ ildlile, surfac~ and !'ubsurface hy­
drology, soils, and rullural r"source~. Add.itLon:11 
explornlion for coal may result in minor ore tt•n­
sivt.> modtficationo; in tht. permit area boundary. 

l,re-mining Vegetation Inventory 

Th£.: objecti\·p~ of thL'\'cgt>tat.ion studh.•sare to 
determine ,md describe th~ existing vegetntion 
c(lmmunities <mel the amount of area thev cover. 
These data are uS<.·d to determine ""IMt vegetation 

types will be dbturbecl <Jnd what plant resnurcL>s 
area\'ailable for rednmation. Th~dilla are~ lsll used 
to hdp C!>tablbh vegdt~tion ._.t,mdard.:; forreleaseol' 
the b0nd 1tter mining is complt:tt-d.. 

OiJt,l collectet.l in veget11tion inventnrit."S in­
clude percenlagcof wverby vnscul.ar pla.nt~pecie:-., 
lllllSS~s. lichens, and litter; den!-itv of shn1bs more 
than 20 em (H in) Lal1; agt.:. h0ight: and dbh (diam-
P.tcr-.lt·brea:-.l-h~ight) )f trL"t'S and tall shrubs; and 
ttcighL and hnsal di..tmeter ol cl ornimmt woody spe­
cies less than 3 m ( 111 [I) tall. In addition to Lhe 
mcasurL>d parameters, a li~l nf vascuL1.r plant ~p~ 
aes and mo:;~ .md lichen gener.1 is generate(! ror the 
mme mea. Currenl sampling m~thods indude re· 
porting L!very plant ~pecics ]om ted everv 5U ~.:.II'I (15 
ft) along a 20m (66 ft) tran!'~Cl (figure I). This i!> 
com erlt.•d to percent ower. Stems oj \\'ood v plants 
arc counted for density C'stimates in l elllran .. <;ecls 
(rc~t<1n~les) besu.lc these trans cts. E.nough or these 
tran"~ mll!>t be samplet.1 h.> ensure that the total 
living \ill>CUlar cover IS ~xamined io a spcctfied 
level of precision. In standc; wh~re this \vould be 
unJya..,milli nwnbenJf tr;"tn!'ect5,Jdditional tmn..,ects 
are read to cnsllre a re. ~onablc dcscnptiun of the 
..,p~(ics mmpos1lion. ln additilm to the detailed 
measurements, the succes ·ional and e~.:ulogiCi11 

··ondition'-' ~t~socialed with the vurious veget.1lion 
types ;.:m.• descrihf.d . 

The UsibetiL Coal Mine is incnt(•d in the boreal 
forL?:-.1 tllne of in lerior AJa"k.< . Its coal leas~ contain 
almo:.t 211 differl!nt wg •tilti1ln types ranging trorn 
low shwbcommunities todwarftree to rest types to 
tt~edlele~1f, broadleaf, and mixed forests (Figure 2). 
Grassland-. domm.1h:d by bluejninl (Calumagmsli:; 
ca~tmlmsh•) occur in some locntions. Lo\v shnt b l ypL's 
may~ dominated bytl warfbirch (Hellli11'.tlllluJuh.ISJl), 
bog bluebPrrv (Vnt'Cinium uli:.:irw'>/1111), Lbmdor tea 
(Lt·du/11 grnullwrtiicr~m), and knvbush cmnberry 
( Vnct imum uiti5idat .. t1). The most impor1.1nt tn .. L' spe­
c~ in the bort><ll fon.'St vegel.fltion typ~ include 
white spnl(."t> (PrCI!Jl :lallm), bl.1ck spru'l. (Pirt'i7 
mnruma), and papl.'T birch (fMrtlf11'ilp!fritt.•m). Alit hJ'IL:.e 
oflhes('maybefound over permafrost in Lht! li tbclli 
Mea, although it is usually ·he tw~> ~pruct.: specie:. 
thai are a~odateJ with thts soil condition. 

The area's topogmphy consist.; of llal ridge:; 
wilhadjaccntsteepslopcs(20:, lo 10 ) wh\.·reslreams 
are actively downculling (Figurl' 3} VegetatLOn 
commumty deYt-lnr··nent on many of ll'~ ridges is 
in11ucnced hPavi ly by fire. A long Lhc slopes, vegt.?la-



ti(m is controllt!d l,redomin'-lntly by hHH.hlJdcs. 
Plant sp&:ics gwwing under p.Htic..:ular (>l'!l­

logical conditions e-;pecially of slop~ and aspeL1, 
are idcntiticd for potential use m rL-dont<ltiun Thb 
i!:' P.Xli"E'mely USt!ful in reclamation planning. Pl.:mt 
specie~ lh<lt lX.~ur un steep., south-facing, wind­
blov.,"Tl slop~s befLlre mining arc the ones most likt!ly 
to succeed on I i'le o;ou th-f<tc1ng slopes after mining. 
Plant spcctcs th.1t occur in L·arlv succession;:~t site­
ilre the most likt!ly GJndidah.:'-; tor rcc.l.Inltltion. Spe­
des that occur later in succession may requirl' ~.:.on­
dition , sudt lh shi1de or deep soil organic layers, 
Lhat are not present on rcL-ently rl'claimed anns. 

Reclamation Plan 

ll1t~ m"'in ohjectiv·esofrcclamationarc tocop­
trol ero:sion, stab:tluc slopes, and estabhsh a diverse, 
~elf-repmducing plant com.munit) St•ccesslul n,~c­
lamation ;.., 11!3ll<i 11} <1 baJancenmong variou~options. 

For instanc~, p-ass i.s Ubually the rrlslesl, most nili­
abh~ plant type fm L>stablishing protective wvcr on 
thl' millL ... flil Howe,·er, heavy gr.u;s cover mav 
lmv down nuturabucc.et.Si\ ,non Lhesi l~ t n:ompet~ 

with woody plant cstablJbhmenl \'"lhlle moderate 
gr&lSS CO\'t'' may help conserve subst1rfac:e soil 
mobturc. 

IlK n'Ciamatllln phn is dt•\·eloped during 
planning before any mining actually starls. Site 
<.:on<.liUouc; such as permafrost tllld stL~p slopes 
JnlL"it be ccmsidered in both tlll' ~ngitwt.'r mg C~nd 
b10logical aspects oi reclamal1l1n. The mint.'d ;.u~a 
must be badfilletl i.llld gr;~dr>d to restore tlw ap­
proximate shape of thl! landsL.tpc. Guid~lin ,s fm 
coaJ mining rel1Uir, • that topsoil (A horizon) t • 
replaced over the gradf'li overburden. Tl!chnic-.Uiy, 
llVerburd,•t i-. lhe geolugi~.: nmterial 1bove or b~L?­
tween lht' cudl se,1111~ but beneath tht! :-:,oil hurizon.., 
Yowever, :;orne :soil pronles in Alas~ do not have 

horiznns or other rrwtcri,ll suit,lhle for use as a 
plant growth medium in reclamation. 1 c>g.l l V::lr'-
anc~s can b~~ obtained 1n thest" ca!ies when .su fbcu. r l 
Jll~tificalion and do mnentation arc supplied to the 
regu lll tory agency. University n·search helps pro­
viJe lhe intom1ation needed by bllth I he coil Imine 
and the re~:,'1.tlatory agencies. Overburden 1Th1h.:r~<tls 
em coal mines in Alilska rna y provide a su.itablr.­
m~dium fm plant growth. Our lc.)w-~ulfur coal i.e. 
not a..,sociatecl w1th acid mine drainages M ht.>B\'Y 
met.tl loxidties common m the coal m.i.ning are<u; of 
U1e easlcrn United Slat~s . 

Figur,, 3. Slcepsf(lpc~ d.mriuait1 1111Jclr <tj'lht•lermill all lit• 
Llsiltt>lfi Caul Mille. Tfri~ mnkes 1"''-lflilliug iuumtLirics 
rmJ rcrl.miafiPII chnlkugifl. •. 

Crm>s ~pedes llit' the prim. ry plant species 
used lor initill soil stabiliz.ation. Woody ~pt:-ciesare 
lhen pLinlt:>d from loc.al transplants or cutting~ or 
sel'dlings. ~ provides di\'t::rsity ;md ~metime.c:, 
deeper rooting which also ~ontnbut ,s to oil '-tahi­
liz,,tiun. Leal fall from woody plants mn~ l elp 
incr~ase the organic: Illc1Llerand nulrit!nlsin the!-oil. 
Th1s 1 particularly important whL·re lder (Aluus) is 
US(.d since its leaves contain high lev~ls of nitrogen. 
Woo' ly spec:it>s Me usually c;t>lcctcd lor lheii tl\'ail­

ability, rapidn~ss of growth, tolerance of various 
cond1tions, and usdulne:s.s for wildlife r1r other 
post-mining land u~. A \'<lilability rcJ ens to whether 
the plant spedt!S can be bt.1.incd froM I<'' 11 trano;­
plants, ltxally c1llected or ~\.lmmuu .. ll ~~ed, or 
seedlings or tuttmg~ ~'ropagatcd in a grccnhL1Use. 
W(mdyplantsmust !:,'TOW rapu.iTy hH)Vercomecom­
petition from gras-::.e..s. ~lect~d pl.ml specie~ must 
be able tD tolt•ri:lte drought and low nutrient levels. 
Some pillnts, such as .lldet , may add significant 
quJntit[e:.; nl nulri(IJlts to lhe soil but mil ·require 
muislurc to b;:comt> established. Oth~r!:J, ::.uch a 
b<usam poplar (POflltlus lmlsmui(mr), ~re frequently 
found in nalurc on well..<.Jra.iJwd , o;( ~p, soulh fac­
mgslope.. n,e re-lamation plan mu. .... tinclude plant 
species, planting t "Chniqul!S, amendments (Stich, s 
fcrblizel' or inoL"ultJtn) and their r-ates ni applica­
lion, and generallocotion fo1 diftercnl plant com 
munitie..c;, Stich a.;. where grab., or woody planl "re­
cies will be planted. 

Rood-Release Standard~ 

Post-mining bond-release standards must also 
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be developed in the tL>clamation plan. HefL'~tc dis­
h.ubing ., 11y h"lnd the mine operator must post a 
bond suffidt•nt to cnvu rLJCli:lmation at <my given 
poinL This ensures th.:~L J ;:j llJiHL op~ralc r w,,lks 
cnv.ly {rom theoperati<ll , then thcstalP ha:, funds to 
redaim Lhc ~bting dc.h1rbance. llus bond is rl!· 
turned to the opera lor \Vhcn mining Jnd rcclamCl-
tion i!rt~ satisfactorily completed. The redRrnation 
must meet certain stand.rrds illter 10 years where 
pn:upitatinn is lessthan16 inchcsannuaUy and five 
years \·vhere precipi talit,n is greater them thil'. In the 

sibdli area, tlw bond release period is Ill yedr~. ln 

the Belugil ar~.1 on tht:> west side of Cook Ink:t, Lhe 
period b ju!->t five y~>ars bccau"e of its gr~calt>r rain­
fdl I. 

ll1~ bioll gical objectivl' of thes.e bond-rele~se 

str~nddrds is to ensure that a diverse self repmduc­
ing plant community capabl • uf supporting the 
po:.t-mining land ust' 1!.-- e:.tablished. Bond-rclea:se 
st~ndard.s can be dcvL>loped in se\!~ral way!' and 
ht~ve three part.,. The standard.., include total liVing 
Vl!gela t ion cowr, woody ::..p~de.5 den~it), and pl(l nt 
species diversity. I he ~irnplesl method of creating 
a tilndard is to develop a technical standard. With 
a technical :-.tnndard,lhe opernlor agrees to m~ct a 
certain level of the given parameter suLh as 70% 
(Ieven ll\ing plnnt cover (parameter). Usuallv tl.is 
technical c;tandarJ i!:. juslifit">(l by data fr~Jm existing 
revegetated area:-:., le~t plots, exi-.tin~ nJb.ve vegetl­
ltun, or a combination of these. The reclamation 
plan must bt.> dL"Signed ln m~t these standnrd:> a l 
lhe end of the bond-release pL'riod . Ut-ibl'lh has 
developed 1t.!'>standord. bast.>d on (11der rL'vegetatet:l 
areas. 

Another Lt!chnique is to use a referen(c.. an~a 111 

nearbv undbturbed n&ltivc yegetntion. This area 
must l~ characterizt::d and marked when the pre­
mining vegetation is descri~ed. During the Jl•ar 
when the operal\Jr meac;ures the revegetated area!> 
for bond rdcase, l he refetCJ1CC i'ITPil~ arc a I so 
r ·m~asured . Veget11t1on cover, den!>ity, and dJ\'er­
sil:V 011 lhe r"l'vegct.tlcd an~ mu't ~qual l hal of the 
r-ef renrearca \·vilhtn t~lbtical limHsolLmlfid!:!nc~. 
\·Vith this appn •at. h, a refenmce Mett must be estab­
lished tor e.1ch -vegetation t rpc in the .1rea; this 
could ve l 0 t>r n11.1re reft'rffilCc area'> in many permit 
areas in Alaska 

All this infom1ation trum pre-mining inven­
h,ri...s .md the redamation planning plw; utht>r en­
vmmmental anti cngineering:;hldics arecombinLxf 
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in a pcrmi l appl.J.cation. U all the stud iesarc satisfac­
tory, as determined by Division of Mining n.!\'iew­
er'1,lhenu mining permiliE isst~eJ.. nd theoperatm 
may start mining. Til' review and revi:sion process 
may take .1~ long as c year and involve several 
agenLi~s and consultnnl'>. 

Post-Mining Reclamation 

AfterthepL'rmil bapproved, lhe.uea.i.s mined 
in a piec wise lashinn. ccording to the mme pl.1n. 
During tlus time the mine is inspected by. tate e1nd 
fedt.:.ral nftid.ab. After mining a particular art!a is 
n mplt:led, the p•t is filloo <1n I .graJcd to approxi­
m.ttely the ong1nal contour. The slopes <.1 ·c some­
times furrowed to red u e runoff. The tn .. -'Ugh"' or the 
ft1rrows also accumulate more m•lislure an(l nutri­
ents which impmw pl11nt gr~..nvth (Figure 4) . The 
site ts u::.ually aerially sc~..ded during May t1r early 
june (Figure 5) 

The U-,Jlwlli seed mix consists o( grasses 
adapted ln the area including ArrtJ.J ed red fpscu.! 
(h!sluca l"lll'm), \1anchar smooth brome (Hiom.h 
i11c1 mi~), common foxtail (,, fa,Nt·uri~ prntcnz;t ), 
[\; uggctKentu~..kybluegrass lP(lfl pmiezr..;;is),and reed 
c:ana rygrass (P/wlnris tmm,lirzat.~•a). T\,\'0 annual 
spt'd.es (rapeset!d, Bm..,~ica cm11pestri~, and annual 
ry~grass, I nlitl/11 temulentum) arl? also used to hPip 
eslal'llish ground early <:over. Rt:ed ca.narygrt~ss 
prefers moi'>l areas, prob.1 bl y nl!ar seeps. Ml'adow 
foxtail does wdl on the morc> moi:st areas\\ lulc dry 
~as are more suitable torbromc. Brome,however, 

1 igure 4. Furrm.us ore ;;omefillll'" prl/ tlcros.; slope.-; lo 
retfu(e (!rtt.,ioll . Planb grmo bt'J ler ;,, the fmuglb of tht~t' 
furrort'" mtlu:r tlrtm the ridges /wcauc;e mvt~turc mxd 
1111lricnl h ~·t'ls ar£' '?l"t'tlft!r. 



H.'<ure 5. Sr I m1d ferlilizenm· 41/'Piicd nerinlly tmtn 
f!IL'".:>(' 3:1 .'i/Opl!S . 

w1llnnt tolerate the to,v pl1 <>oils common in mo!>l 
of Alask.t. Aboul hall of the species in lhe mix are 
·onsidl:!red native lu Alaskn. Several of Lhc gms~ 
cult1\iars hi!Y~e been developed through bret.xlin1j 
programs at tht: Agricultural .md Forestry rxperi­
men l <1tation. One of l he biggest limitation~ Lo plan I 
~pe ... it:>"' d i\ ersit:- in r~dainwd l"Onunumtics in 
Ala.!Skc, is the ltw plant specie!:i t:h.tt ore ·•d apted lo 
the dimalo and Cilll be oht.1ined comnl(!rLially. 

Mine.~.; in the lowt-r 4R tnt s ·requently have 
!ieed mixt.~ of 20 speoes with different mixe." for 
d i I ferenl conditions. in cont ·1st, Alaskan umscrvn­
lion projt?M.., may I a\ c u1 ly .1 do7..en c;pecil'S lo 
choose frun •. ;md m,1st -;pent.:!:' m. }'not l"t" suitr1ble 
Loth~? particul.•r ::;i te l:ondilinn..'> or be il hk• ttl Stir\'""' 

in the long term withou L applying tcrtilizer or other 
;Hl"'t>l\dmenlb m lc1t~·r yL"ars. 

Va~KL1Iar ."!ant cover on rcve):;etated sites at 
Usibelli m.ty range I rom 50 percent on puor silt•s to 
99 percent on gt1oLl !->it~s by the end ot the second 
vear under normal tonditions. Cover will remain 
high if fcrtihzed (rtgure b) but will st.trt decrei15ing 
twn vears ,1ftcr t.he lll~t iertili:zl!t.ion. Opcniitgs in the 
wvt·r willl\llow locaJ "PeL· · lo stmt colonizing the 
<lrea. Lith.>r btlildup bel:\\'el!n Utl: third and ei~hlh 
y~ars protcds the soil from erosion but may 11 o 
::.luw lnloniz.ntion. 

Usibelli Co.1l Mine per5onne1 <1re tnmo.,plant­
ing young woody pbnts frnm nearby vegt>L11hon 
into lite reclaimed tlreL !'t lo assisl nah1ral sucu~s~ion 
tuwanl boreal fore."it communili~.·~. This em:ures 
lhal the plants are iidapted to tht- climatic ... ondi­
Liot1S<md Lhal the r<Xltingzone contains the microbial 
commu lilies, ec;pecially mycurrhi7ae1 needed fur 

pr \PN plant growth. Mycorrhizac ore "fungu~ 
roots," which aw ,l~flcintions among pla11t roots 
and certain fungi in\'\ hich lhefunHi assist the plant 
in obtaining nutrie11ts < nd moisture from thL' ~oil 
aud the plant provide..<>f'nl'rgy (C.Jrbon fn,m organic 
substrates) to •ht? fun~i \llyn 1rrhi:we uu:ur on over 
90 percent of the plant "P~llt>S worldwide and a.r~ 
t.!S~t:J\ll,ll lor grm.\o•th uf conifers tUld ericaceous 
shrub:, in the •~ld . ·licrobt..>s l~,m spread from lh~e 
rooting zones to the surrounding ~nil and help 
vegetation establishment. 

LOCdl pL1n t sped~ colunize thL' 1 ..-claimed 
areas over time. Alder ( tJ,w . ., :,iWirlla) h,1s begun 
Lulonizing areas with good moisture on t..HJ r-year 
old c;it~'s (Figure7).Afewl\•hitesprm:e(Pirt·lg/Jwcn} 
tr<ut:,rlanls and lhcir understory !:!pel."ies have -.ur­
vived 12 yt•ars on nne south-tacing slope. Older 
~ite-. where the grass sct.'>Cliugs were nut suco.:ssful 
mav hJve several native plant~ colonizing lhe bar~ 
soil (Figure 8}. The need ku gllud gra~:s cover to 
~lil.bilize lh~s<,ilsmu l be balancedagainsl tlw net?cl 
k r long-lt.rm colonization by lnc<1l woody speck'S. 

Usibclli ha::; also beL·n quantitativ.:>ly "Valuat­
ins their ri:vegetal ion most years since 1985. The1 r 
~eed mix has Chnl\gt.'\.1 OVCr tl f' rt'arS il~ the) lwn:O 
learned v.-hicb plnnl species h we been uccp..,sfuL 
New grass varieties adapted to high latitudes hn H 
become avai1"lble and intorporal-:>d into Ute mix. 
Some of the spt.>cies now being J.t.sed succes-.fuJly 
were not avaliablc when lwv began rL·claiming 
mined land~ in 1972. Underslamhng the Nl,ltiolt­
'hip bel\·ve.cn plant Sp'"'cit•s and iLl' conditions will 
enable them Lovmy thc~ced mix on luture lcxations 

Fi,'{ure 6. Redai111l!1i rm:a" (1/ Pr1krr llats, Usibdli Coal 
MiHP., lzmlt! good gr.a.:~ t n·c:r t"'Sta!JJi ... /nd willrm tfr·· first 
two yt't1rS •lJtt'r secdiug lo .;labili;;.c flu? :,oil. 
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with different slop0s and aspccb Researchers from 
AFES w urk with Usibclli engineers lo help identify 
rel<~tionslups of plants to sniJs and environmental 
fac'lorc;, thus imp!"oving th~ <..hanu.~~ of reclamation 
.,-uccess and reducing Lhe time until,, bore.1l forest 
or similar commumt} 1s n..'Cstablished. 

Condusion 

Reciamation at Lsibdli CoJJ Mine has many 
challenges. Much of lhe l1oker Hats Minear "a whl.'re 
they are currt>nlly m1 nmg contairu; pl~ffililfrust with 
httle or no A horizon. Steep slopes (those greater 
than 3:1) require ~ngineering l'echniques for slabti­
Hy before lhe :.iles <:at, be Sl.'Cdl'd. Vegetation th~n 
help:s ~tabili.ze thesurfuce~ml.'i Gra"Sscnver achieved 
on initial reclamation is good in most y1,3, rs. Some 
colnni7.a lion hy nc1ti VL ~PL"t.lL'S has begun in re­
claimed areas dO!>t5t to native comm uniti~. 

Planning has a I ready l'}("gt. n for reclaiming 
areas that1.vill not be n'lined fw several 'Cill'!!i, p~>s­

sibly decades in ~omc L<ISt'!-i . Usibclli is utilizing 
datu collected on vegetation and <>nl inventories 
wnducted bv AH.S rL>searchers on fl.lturc pcmtit 
• reac; to under land specie-. rLplacement and 
me~hani!nns in vegetation succt>"S-"ion. Thi•n.•,rall "'elp 
them select species and modi!) techniqu~, il nl.'t!d 
be, in future red.1malion. ;:J 

rigure 7. Alder from :'14rrl1Widing T't:getotioll ha:, 
colmrizerl flti-: 4-year-olrl site in palches l1tiWe1.'11 

r~t<~Mi~hL•d pltmts. 
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cu·sine and Cure on the Dalton Highway 
Sheila K. Moore• 

A fcastgroY\ .,along tht: Dalton Highway, ju~t 
waiting for the knov.lcdgeablc gatherer to 
harvest it. The culmary delights o f the 

region's Clnirnals--~.:tlribnu, grayling and musk ox 
to name a few-•uc well known. BuL I here s more to 
lire thanmooseburger. Nativcplantsofferdivcrsity 
and nutrition for the harvester. They taste good And 
some may give relief tll common ailments 

The p la11ls in this artide a re ones th.1t grow 
along the Dalton High\.vay. Tlu~y are msy ro find 
and free 1 or the pickmg. 

U1cd the land ownership before you start 
vour harvest [fit is p r1vate propertv, you must gd 
( h~ owner's permission bdore you coiled any­
thing . If iL is a st·1tc park, n.ttional rL'Serve, federal 
r'-'S~rve ur any '>l.He land, harvesting is a l lowed as 
longastt ls tor personal useandisnoL k1ken in l;u~t:' 
quantities. H you want to harvec;l for comme~oal 
purpose& you need to contact lhc manag~~s ot the 
land fnr their sp~cific regulations. RegulJ.tions for 
gathering in Lhe lJ 5. National Parks c re more re­
strictiv~..·. Befor"" gdlhering any wHd fPods in the 
Nationall'<'lr~ !:., cht."'<'k tht:! rul~ for the specific park 

1n y(nlr gatherin~, ple.lse be courteou.o; Lo thL 
plants and other !'lpeciL-s that derend on tht?m Jtu;t 
follm~· a fl!\\' -;jrnple rules. 

• The mor-t basic n J 1~ is to use common sense, 
such as picking ht:!allhy looking plants. 

• Be sure there'~ no spraying or garbage 
dumping 1n your picking area. 

• Alonf, the highw.1y gn back. quarter of a 
mile; Lhe plants along the road absorb 
chemicals trom d ust dnd -.Teh•cll~. If ) ou 
arc not sure if u-,e p lant bas bt:cn spravcd , 

Sheila K. Moore, Sophomore, School 
of Agriculture and Land Rcsow·<..e:<~ 
M.:ma,~ment, U IU\'E:!.r:-;ity oi Alaska. 

boi l it in water \Vith c1 Halo1.0IH.' pill. 
T Jalozone contains chlurinc and can be 
bought i11 mo..;t carnprng stores. 

• Remember o lhu- animab u:sc the plants. 
and may need J1em mort> than you do, so 
don't La.kc all iLs edible parlo.;. Be consider­
ale and take only what ynu need. 

Fdlble plil nts gro\\' .limoslevcrywht.•rL·nrou nd 
vou from undQf the bround to thl sky. Clst 'our 
ath.!;ltion to the area ablwe your head and se~ \'\hal 
you call get from treec- ~ Tttble I). 

Trees 

Birch {8t.luia prlf1Yiitcra) is found all a[ong the 
hibhway (bdDW tree line). In lh~ ::.-pring th~ _ap, 
bud">, mncr bark, and L~.1tkins {::,mall flowers Wlth-
oot petals) are avaiJL1ble. To collecl the sap h~m 
trees in lhc int(•rior of Ala::oka, ym1 can o.;tarl t.tppmg 
in mid-April to mtd-May,d~pendingon theuutside 
temperature. Drill a hole in t 11e tree on th~ ~UtlllY 
side 1.5 to 2 jnclles dl.'ep, mak:mg the hole I ·=' mchcs 
in diamPter. You :illoul l drill ..,lightly upw.ud, so 
the ~·'P "~Nill tlnw out llu e to gravity . Do no~ make 
mort:> than twu holes in one tree. Uc;e a ptece of 
rubber tubmg tiS a pip • for lht' sap Lo nllw into a 

Yammls fem-li].;'l! /mwstiff~r lhew1ld fo(.'ld galltt.T:ievt'ral 
frmittimwl mrdidllol ••sr.~ 11s 7f'd( a:; "t'tlSmzillg foods. 
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Table 1. Description .md /1. k-'dh ill,ll and Nutt ition,"'l( Us<..•s uf fdiblt' I' lane:;. 

C u11nron Numc 
h~r·'llllflC Nm•1d 

Pird1 
(Bdulo 
1~117!(riit') tl) 

V\'ilh)W 
( ~·lllr l(t'llt.' , 

Will.! R11<;e 

I Ut!SiliJCl.Ll![/lr£, ) 

l'rrc\\"l"t'd 
( Ep1ifrtJiUIIl 
•IIIJ{H 'iJ.~Iium l 

Yarrvw 
I rk/llllt'll 
rmflr•.tnlrmll ) 

Medkillill ;Jnd 
NulTJ!innitl u~~5 

Dit rh beer 11r rhampa~nc. Twig> ,mu htt&, 
m dwc-.~dnUl .1s d ~p1ce in ~ll'ws ln 
en,..rgencit•s, c-,,mbiurncau be l.'aten rilW ur 
bt1il I llkc lll"\tli.ll '!>or, gn1t1nJ mlo lluur, Sap 
is Ll.,l.J to tr,·,,l '11nuth ,;11r~ and exli'm.l s m 
prtti?]l'n\5. llw It: tf tea rcJ i ~\ ~.; head ll ht."l, 
1 hcumatbm, urinruy probt~·m .. , fev1'n> :wJ 
di.lrTL\e.J 

"I fw reddish bud are ~ond in -.a lads, or ~'TuunJ 
i n\11 a sp1.:l' C~·nter ot th~ I'CIIII:!S con be nltlsted 
<1nd t!.lh!l1. lnt,~r b<~rk Glll bl! used like th~ 
bird1, and Colli h •lp allo•\ li11t> lhust. I <'•H i\ml 
b.1rk teas lln' ullCJ1 u.st'd to rt>ht•ve .:-111&.,, (ltnge~licm 

md unn.1ry prnblem.s. lnh.Jili·g the \"II)Or m.1y 
hdr l:trnnrhitl .... G 1rglmv with lhe ll'.l freshcn:­
hrt"o1th. Sap C'<HI be uscJ 0 heall:tums unu !itlre,;. 

l.t•rtl tea can hdp headarh ~ .1nd urinar) 
pwblem.s. C.Mgle will1 IL'•' for mt.m h s.or~ 
I uol bu..th tPr '>Wt:aly h-l't. • 11l1 tnruc lor 
d, ndruff. lb steam (\111 !l(!u:;.ai.1r.; a facaal 
ur.Kne. 11 · m.hlng it with borax and 
~l!llli.aJ oils it can be US4."tl n•• n deodur.n1t . 
Huid:; frmr I he bark an~ used to repd mosquitos. 

lllll!' pel.;:Jl<> 1 1tl £1l In s.11Jd.,, mnl!leL<; nt 'PreildS. 
l~u~~ h1p lt·iJ ~~ used tur coldM, o;tlun;tch 
pmbkm .. ' , , r tm~""'· il W<l~>l1 fllr ukemus 
skin md w• mn:; dutb •-. <>oakt.'J in lt may 
pre\ c•n· head.1rht."> Tl~ hip!. em be madt inhl 
into •l pit vr us...>d a~ · rnl!.m substilu1e. Oil 
vapors fn•m the pct.iliS 1.1 1 b~ inhakd for 
head.wh ·s. lhe peta: p.ast.t! C. used nrt ~c stings. 

nu~ h~ul ll',t ~;,Ln b,• Lbt..•d ill; a lilXflll\ \ .. to 
reli 'c upsL't -.lom.J.ch t r tt~Stk-s:JJI:" l>. 

1\>u L.1n ••atlht! m..:~rrt!~' p lam, Wllh .. ugm, or 
in a roup. ThL flowt·rs ( ,ln ~u in S.llt~ds or lx 
rnix<.'\.1 \\ ith its le.lVt~, .md soak.:-d in uil,tnd 
appltt·d 111 taemmrhC1id.-.. ror walt-rpruufinp;, rub 
llw raw (1hnt un th~ , .. ,~h . To dmw nut pu!>~>, try 
applym~ r.,~ firewL'<'d ,,., wound . 

The dril'd lt>.WL!S Gtn I~ ll!'t 1 fm ·,('•'""mng or 
salado;.. f l!r1 used ln iml Jte pt.T !irati{ on, hdp 
colds; tr,ldiltL•nally us.t d lo hdp 11hdmnin.1l 
~'<tn.:cr, I '"mnrrhoid a11d ~lJmuT.:~te: hilc. Jts 
V<lpor is U."4i'~l for sinu.-.cs <.:;tnp bloCldV no'le 
by sth:IW'g , I ill • p lht no!:ltril Chew nn" 1~.1f 
10 ll'lll.fll•r.lrilv ulleviat. :1 t l)lltl\,lche.. Th~o root:. 
•'ail b· oo'lci.J. tmlu~d. ,u1 ~y~ wa!.h I i.Js 
l'll!t.?n Llst..o.d fflt lllhrcu~is. ll rnn r~pel 
llll..l!:>quitos. 

Dt>scripti(1t 1 

Whale lmrk, .k.illt1y leil\'e,; are 
pc:-tH 1-ltapcd and h.wt:! 
~1gg~t1 L'tiges. 

An l'V~ rgrl:flltr~:t.>, 
sewral different h pt:•s, but e1ll 
ar~· l~iible. 

St."'•'raiSJK.>ties, f.om trc" ­
liJ...•: lA.• (mL tlhll rn~ 

illnnl> the g.-ounJ 

HilVt' oink peti.1l'T, tlw ;.1em:­
hav ... • ,, ol ollh.in thnm!> a.nd 
gmw 2-::l fcLi hiAh. 

:!_ .. .,:~ lt::t!t till, Uw thm I.'T L., cill , r 
p•nk or white. i.l'tlVt>S Arc 

nhlong md skum.v. 

Tiw l<.'i1Vt>S 6\Tt' tern• like nnd 
gnw.• lm'll ~ :nlk. The ..EimVl'l': 
rang,., lr ur hit,• t•l reddi:.h . 
Th•· ' ~row ·'II lhe t•nd uf the 
s laJk tn b~·uquc.ls. 



Table 1. De scrifJ(ion and i\1ed;cint~l and Nutritiondl U es of E:diMe Plants 1contmw:cl). 

Ctlmntun N.unl• 
CScrttrtlfir 11m~) 

~1ed1Clnal nnd 
Nutnll.maJ Uses 

L.1brador T e,t 
( Ld11m pr!IJt~trt• 
jJ~c1mrbert~ ) 

It:. h:.t CHn h0lp coid~,. nl•mi.:~, stomach 
prohlems, hrorl burn, ,,nd ll<!n~ovt·~- Clww 
lllllt!df clTIJ milk•• (I J"-i!:>l€ l(H bum~ . f11Wd 
lt!aves makt:! a ::.piC~: lll gl;!t rid of th~ ti"1PJt'-. 

gamey ta!:llc. Tilt' lL•IlVt!!:> h;n e be.,n u .. J l t> 
n~lp mt~Uth ~ln.'S .tnd tnbt•r(tllo<;i~ i ll IJw ra~ l. 

A low-bush pl.mt wilh oblong 
leaves ~hat are waxy •m l\1p ami 
felt-like on bL>rtllffi The fkMer 
i._Whlk. 

Bearberry 
( .4rcft..'Sfo1Fil_ojiO;; 
lli:/(1-IITSi) 

The le.1f c-vn h(.' mildc nln 1 h\1 for kidtwy 
and bl.tdder infl>ttivn::., and antih.l(h'rial 
wm.h. The lc,,, t'" II\ b(: 11~ ,ls a tnl"\1(('1) 

substitute to bfnt•k.~· or ('lu.:w. 

7 inches hi~n . rt?d berrieti, :;mall 
i!Vergn~tm lea t. F111 wers are 
pink.i:ih 

collecting bUl:ket. You L.ln buy the lllbing at any 
ltnn.lw<ue ~lnr~. Cover the bucket to kt.>cp U1e _ap 
free from tor~ I htter. The bucket s hould bhhcc.kl:ld 
two or three times c1 day to m.lke sure thnt 1{ doe.<;n1 l 
overflow. If th('re is not a lot of S-tlp in your b ucket, 
chi:!ck to sec f the tul•mg b dogged. When you are 
finished drawmg the ap, fill in your hole with moss 
to seal the tn•e. This makes sure no more dama~e is 
done, aml \'vithin a year the tree rill heal itsclf. 
Strain the sap through .1 ch~..·esecluth . Onct> l hal has 
been done you w ill have a drink by itself, but you 
can du scver.~ l. d ifferen t things to spice il up. For 
instancl:l "Yule Kildll•t lellves lhe sap unnwered 
tmti l it has lermentoo, then filters it, adds :o.\ lgilr and 
yeast. lh~.:n corks il and he has bin:h champabfle' 
(Schofidu, ]9~N) . It b known lhat birch bark and 
lem•es contilm tnl thyl salicyli1 le, the mnin ingredi­
en t in aspirin, so birch ha~ the pot~n linl to relieve 
headac he!1. The pat t of the bark that you want is I he 
innerbarkorcambillln When l;lking the cambium, 
te~rin~ the bark off horizontally wlll cm.tse the lree 
tu die, tor it cuts ot"f lhe nutrient and water supply 
bt!tween il1~ roo~ and the brnnches. A 1;o<,d tl!ch­
ntq 1e 15 to .ake 1l tn.1m <J pruned pdrt of l he tree, or 
in vcrtic.al strips of about two inches \\'ide, makmg 
sure not to remove more than hal ( of lhe. total bark. 
of the. who It' t ret>. 

OtJu:r trL•es th<t l have a -.;vide \'aricty of l.tSes, 
are the sCVl'ral Lypt.>s nf spruC'e (J 1iccn ). This tree is 
also fnunJ throughout Alaska fnm1 muc;kegs to 
mmmtain !'lopes. Tips, inner hark, and lhP reddish 
male buds arc bcsl collected m the sprmg. However 
•ou can hnrvcst th~ limbs, roots, .-md resinc; any­

time. Fmm this tree vou can make ~uch lhings as 
spruce tip jelly, .md t:'\'l'O a foot hath for sore fel:'t. 

Many types of willow (Sn/tenceiH!) live 
lhwughout Aluo;ka, auJ .111 are edible. in t..h~ spring 
the ~ap and . hunts .ne .,t their pt'i'lk. 'I he bark and 
leaves can be cull~cted anytnne. Wtllcwv t'i a high 
source of viL1min C. ''A good suurce of calcium 
according to luslinn Mike is to take pussy ·willov .. ' 
tlower~ and miX thern ·ilh f'hO} pt:d had.bones 
hom king salmon, let dry, and cat" (Schofield. 
1989). For humet stings, ~.-ht>\'-' a frl""h wiliml.' leaf 
and put tlw pcb te from the chewed lei'f 011lhe :-.Ling 
tor o~boul 1!1 mmules. for an anttsl."ptu:, putontJlUp 
u f \Villow burk .md yo11ng, Lender leaves mto t\lvO 
1.:.up5 ,,f water, then rinse the \\'OU nd l wo ur three 
tmws a day (Schuficld, 198':-J). 

From lhe "kY bring your eyes down to chest 
Ic\ c..•l to Sf'-. \\'hat tl e bu~hes can provide you. 

Bushes 

The wild rose {.RH!ol tldCIIIan·~) has a wide \"a­

ricty ot LLSes. The shoots ore best colk'Ctcd in the 
spring;. In l.atl' spring lu mid- umrnt-"r vou can use 
theleayes,msebud.s,and petals. [nth •fall •rspring 
the b.trk, stems ~nd roots are n~a~...y and after the 
fir.-.,t frost, usc the ruse ltirs-T IW!-ihoots can be eaten 
plain ur v. 1Lh the pet.a.b. Besurl'to remove the white 
tipl) from thl:' p~t<i Is fr'r tha t part is bitter ta~ting. Try 
dipping the petals m whisk~} 1 1d frying them in 
oil. Another idea is to mix tht.m \-'\' .. 11 hotwy, strain 
and hcwe rose honey (SchtJfidd, 1989). If you lMve 
a cut or scrttpf'; p la!":e tL moist pclal on thcar~.:a whiJ.; 
Lhe cu l is drying. The p~..•ti1l will form a banda:Ye 
(Schol-le) i, JQH9). Roht> hips h.avc- bc~n prodaimed 
for years a::; being a grc<lt :murce o l VItamin C. And 
it is; 1me rose hip ha!> .. 1buut ,\s much vita.nin C JS 
three orange:... Not only d•"l lhcv contain vitamin C, 
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Toxic Plants 

In Alaska th •rcnr-e very few poisonous planb----eight to Jx> I'A<lf'l nu~ dot~ not include fun"v; that \\OI.dd 
rc<Juir~a nruch moted tlltlcd arUde. The common names for Al<~'ikc1's t t>XJC ~lanba~t~baneoorrv, na rctssis florin, 
water hemlock.~ ild !J\\ e~t p~1, lup ine, lotowt'("Ci, de<Jth camas, and to.~l,;c ~:ll~"hure.ITnble 2) 

•"Ballleberry ( \('O£'r1 ml•ra) u:;ually grm.\'s two to three 
lct"t lu~l. m wmx:led are..1s or tl11cket~ Its berries 
~.Am be eilher rt.>d L'>rwhite,and each berry gww• on 
its own still.k ll as fewas~:-1x berrieo; <1rceatc: n itca.n 
t~dea ... llv (Jkllur, 1953> 

•The n&~n·i'i!>iflon.J lilflt'JITolrJt' narci· srflo H'illl gnlws in 
meaJow<;, on hillsidel>, and tundr.J. ( vcn though 
soml.! 1\Jattw Am~ncans have told ut' o;!.tling lhe 
shoots iu th~ &'lrlv ~pring,somcalUJTWJ.; I 1Vc h..>d 
on it<tnd dtcd (l-lell~, 1953) .. 

•\Vater hemlock rc" rdo1 11111CII£u;;iarwlol!Jp) looks il lot 
lik«.' wtld onions. The e.l~iestway vou can tell th1•m 
nparl 1s by ·iJggmg up the rool~. If il srnl'll:> like 
onions, it i .. tht• wild on jon, and tf thffe 1 IHI me II, 
il is the \Valet hen1ltl<'k. Common locations im 
ht'11ilor:k ilrl' wel nteadm' , ~treams, and ' nd·1 
lakes. 1t eaten, mdu~.:c \ t mltu1g. If otol d,mt• in1 
mL>diatcly death b inevlt<~blt• (h>nc'>, 1933) 

•TitL' wild sweet pea (l/r.rly~tll'!l/11 PIW:t'kcn-ii) i.: usu. lly 
formd m sulld~ ,grd' dh I'C<lc;. J'hc tl11wersar~ 1 .. 1i 
ptn.knnd ltaVCc15Wt ll t><.P.Jtl. It uhbl •cuu..;m the 
wild sweet pot.1U•, i .. f'illl pink or \·\'J1il1! and h<J<; na 
sc •nt. T ht! w dJ .s\·. ·~i.'l ,,t·il· poisonous cltarader­
i..--t~~:., ~ .. "'~"lased on Ih. 1 ~ported hum.1n C<JS€. B• ' 
~ 1 tl! A' md lht•de<.>ppnrple-Jhnvered pea (1-fel , ·r, 
H'i.J 

but uls0 vi tamms A, B, E, and K, and the minerctls 
c<1ldum, iron, and potas::-ium. Th(' hips by them­
selves are edible, however, it b rccommend~d thZlt 
you removt! llle seeds because the hairs on them 
have a tendency to irritate people's intL'Stincs and 
stomach (Walker l9Ht1 l . 

F~·weed (l pifol•h1111 rmgtlstifi'hwu }--so n.nnl."<.i 
becau~e i1 is USLHlllv abtmdant after a fir~.1Jso h~lS 
its uses i ll the \vildcrness home. The ~t.tlk!. an: good 
sourcesofvilamins AiJnd C, . nd am be harYested 
in thespring. ln late spring use Lhe len\'es, and in the 
summer you can harvesl the h11 Is 1nd flowers. The 
inJividllill stalk<; vary in tastL'. They range from 
sweet ilnd pleasant to unpleasant ~md bitter. Differ­
ent sources offer drffere11l reasons tor this variance. 
Some say il is due to the soil, others say tlMt it 

· 54 -\groborealis 

•l upinc(L11p11ws ''''10tTmtr.11si) call bef::tlalLCl nim tis. 
It i~ n•tt poslU\·ely known whl•lhcr AJa ... knn lu­
pm.e:s are J o pOi!-'.llOOLIS The lh ~ un l'nllsJdC":S 
<tnd In 0~ en areas ·m n tlS gr<l:Vel be Is ln an 
emergen~v }"< l can use lite root!;, hut only if th~ 
woody ftber • .., 4:Hmplctcly :ral'ed off. It' sar~::.t 
to iWOid th ~ pll: nt!> altogeth r (Heller, 195 ) 

•Locoweed (.'\stragnlu~) grmvs in m ~ tduws, tullstdes, 
t undra and mllUntnins Not alh ar1eties, · toxk, 
r .1fi11 ... nnt ea:; todeet,,h 'rbl'"twee-n lheonesthnt 
ilit! toxic ami the on thc~t c~r~ ed1bl • 

• .~nolher pt.iLSonou pl.ml LG dcath ama.s ~7..ygrrd ·nu 
, lt'Vtlll' pm-.:lt). ll cL'ln grow in m ,,,J0\\'!1, road 
,fJes. rtnd cdgc«off<m~sl'>. The..,;,eareu u;,llyone 
ott tl1 hr~t pl~ nt:i loilPJX?c'lr Ill llwspnng, and their 
leave" are a lol !1ke th ms 

•Tile l<l!'l poisonou" p lr'lnl 151he false hellebore CVt.· 
·'l'trrmiC$th;:;cJti•lt-:,, flu~ plant usualiy t;,'1'0W m 
swumps und Jo,, \ .g bugg} • ~a;., It rcscmblt5 
~kunk cabbage vo. hc111t 1s y un~. It ha been w;ed 
mediGlUy, bul It 1!:1 b~Lto .woid ;mytlung resem-
hltng it (Gr.Jham, li.)H~ 

1 hesc are the JX··«o r ' 1,15 planls fom tJ m Ala ka, 
however, while'' I t ' r ,re s-afe;. C'l en .m edJbll.! pl.ml 
c.tluh;wesomt•ad • r-,, ffecbift>atenine c Keep 
tlus in mind; to pl. n 11 e lb lrl'm nlll ure thc.ro needs tu 
b varn?ty Do not u!.r flh) (;.rlt: plru1t u1 excess. 

depend.;; on Ule age of the p lant; ~'hen the leaves 
:>tflrt to tum Jown they, 1e luo old and \11. Ill taste 
bitter. 

Now tilt your heau dmvn ward and bend your 
knees a httlea.nd see \Vha l grows around your legs. 

low Bushes 

Yarrow {At ldllt:a nllllt'.fcJlwm) g-ruw~ in gar­
dens, meadows, and sand\> slopes. It is also called 
ilChill~a for il i~ belicu.J lhat :1 Grt>ek goddess 
d~cided lo prote t her !>On, Achilles from ue .. tth by 
dipping him in il mixture ot Ynrrow, hov.·ever, she 
dipped him in by holding onto his heE'ls. So hi!- ht.>els 
were lett t tnprolL·cted A.l the RC!ltle of Troy- he Wil5 
killed by.1nurrowthat hit him in the heel (Schofield , 
1989). 



Tablt· 2. Occ;c ription and Svn~ptoms ot rhe To.\ic Plants. 

Com11 on Ntuut 
(Sti.:llll/tt Nrmu•) 

B.1ncb~rrv 
( A, t•lt'a r;,flra ) 

N,1rdssifl1•rin 
r Alft'lrwtu 
Ita rci-.siflord ) 

Water HL!llllock 
( Cimla 
macll"'llZitllla mup l 

Wild Swed rea 
( IJt'dysarum 
rrrSlxkeruii ) 

Lupine 
( f upinus 
IIJ(I\.1/Ililfc•ll""i) 

l.ocOWl~d 

( A:;tmgnlrt~ l 

Death C'uma& 
( Zl/~t1dttJU~ 
rh·g.ms pursJt ) 

F.ili;t• ti~llebrm• 
( Vm1tnmt 
~drs("/1(1Jtt:ii ) 

H,·i~ht: 2 -~ ft.>Ct; l Wcs: illYilll'd Jnl•) I 
l ~'Toups 11 top of hrun•h \ 1lh J3gg~·d 

~'d~o;e:.; Flowers: eat h Sm.1ll, '' hiie 1111d 
~wws on its own ·~t. lk 

Hl'lghl: :?. tel't; l~·<Wl>:>: du..,tel'tld at 
hlp f.'f !>lf'm; Rm' r~: whJIL' ~m top, 
bluE:' tintcJ (In bollnm Th•• tern 
hi\~ ..;ilky h.lir.; 1-5m· he lnng. 

t ll.'ight: }-7 ft'c{; FktWt..'l'>. ~\ htl<! ami 
dustf'n•d .1t top ol !>talk; I , ... ,\ es: 
alt&n<lte ~tem<: . 

tiei.ght~ 1 foot; t;t,tl.ks havl' .,mall, ov;-.1 
lroflels lh,ll are o;;mo<llh on top and 
hilVe ~r<l)'bh hair (Ill bultnm; !71owt"'l'b: hL1t 
pink and h..l\'l' a swl?\?t scent. 

l it'i1ihl; 3 teet; Flow~Jrs: blut.' , white, nr 
pink: Lt•cW!.!s: gmw 1>n staJk HtU 
l'itthale fmm' Ct'lllrc11 point. 

Hl'ight. tJ· IO inchc.-;; Lt~aves: grow op~tte 
~.lcb oUlt r. Soml' nrt• "'Dll'l)th, uthers an· 
!Miry; F!nwer : \Vhllt.>, yclfuw l1r ~lu.rpk>. 

I lt!lgllt: 1-2 fL'l>t, Flower'i: du~tewd at lop 
vith Wetml.,h pt.•laJ. .. '""llil ·1 I'T :! dark c;pols 
(glan~sl; Lea\l,to;: long, fla· and poil1ted 

l!~ight: 3-8 feet; l e.t ·es: bro,,,l, oval.and 
hiltT)o'; Flowl:!rs sm.1ll gr~ni~n, n d grow 
in dlL-.t."'rs l n droorm~ brant h.~o.>s 

Drzzine:.s, vornltint;. 
incr~<l!:il'll pul-;e, 
l'ouming in -;tomncll, 
card klc .1rn.>S t. 

Stoma h tmt.ation, 
ivllamm.1hon n! thl' 
~tomMh md lniL•<,tines. 

Stomod1 pains, n.1usea, 
0011\'\tbloru;, tncreascd puls.e, 
P''"'lhlo> death. 

lnf11U\1nt"lti1 11 of 
~ttmtach mtl mlL"THnc:.. 

lrrcgula1 w.11\o;. 
lrn.~ of wdght and 
• } petite. lf untreall 'Cl, 
de,,th 

Nausro, l.tggenn~ 
l (('S ... h, e ;.aliv;tti•m 
IO\Ycnug ot bod) temperaturt!, 
difficulty brealhin~. coma. 

1 XC\.'SST\'1; "l.1hHtl10n 

Pil'>In.'i, VCIJTHtmg, 
abdoiiUJ\ill pain, 
nlll.!'d~ '~ • knc ·, 
~..:neral par •• I)':"C>, 
cruwuJ,.ions, pussible de•., I .h. 

Another t."'\Sty plant ttut grows by your legs is 
Labrador tea (Leitum pn/ustredecumbens). It grows in 
~unny, high areas, bogs, rtnd the best parts are lhe 
leaves nnrl flower.;. lL is " high somcc of vit.mun l' 
Be careful not to dnnk too much tl.'a made from the 
l~·c1ves, for itlllily cause headaches, cramp:., paraly­
sis, and intestinal prohlPms, ~peci.illy when made 
from frL><;hly picked leaves (Vier~ck, JC)87). 'J radi­
tiunally native people believed thal putting this on 
the door s lep would l'"pcl ghosts and ;my illness 
(Schofield, 1 989). 

Finally, lx>nd Yl)Ur k1we; to see wh.'ll the 
ground will offer you. 

Cround-Hugging Plants 

The bearberrv ( \ntostapl1ylvs rmn·tt~ .. j) grmvs 
on dry sandy ~oils, gr<~ve l, and river b( nks. [n the 
summer il h<ts red berries with several small hard 
seeds inside. You can pick Utes\.' berries frc m l.1Le 
summ.er and into wint"r, but they ilre sw~ett:'r if 
pickeJ after the fir.;t frost The berries and leavesnre 
al$ousable,and have vitaminCand (,arbnhydratez;. 
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One way to prepare bearberries is lo fry the berries 
and leaves an grease, and ndJ sugar for taste 
(Schofield, 1989) The plan l has(' h ighalkaltntly, so 
do not worry if aft~r drinking the lea your unne 
turn~ a brighlgreen,ltl!>due lo the alkalinity You 
can use the berries to rnakP •' cool drink. Simmer 
l\vocu psoffruil in two Lups of waler with half a cup 
of honL"y for ::10 m1nutes, h!t il &it for an hour, !:ltrmn, 
and then chi II. 

Tea 

Several of the plant.., discussed can he u~t.'Ci lo 
make tea, so here'~ how to prepare tlu~m . It is best Lo 
collect the leaves when Lhey are nnl wet. Lay the 
]~aves on a rack, scret.n llr hang in bunchec; unt1l 
theyha\' c:ompletcly dned out. If you live in :1 very 
mmst · tn.>d it may be necessary to dry them. in rut 
ov .... n i.li a setting bctwt:.-en 150 and 200 d~gret;>S 

FuhrenhciL Ch~k r!.!gularly lo make sure thal tht>y 
h<n en'l burned. Put Lhe dry leavl's in an a1r-tJght, 
gla~s jar for storagl? il fter drying. l'ry lo avoid break­
ing the lca\'es wlulc putting them in the jar. When 
vou , .. ·hal to usc th~m1 break the leaves with your 
iing~N mtopiecec;so tht.> pteccs \·vill fit in the bottom 
of <ut alreadv heated cup If you hav<· a finL paper, 
tea ball or \:k•U1 filtl!l' then you nMy want to grind 
the l~avcs to get a rkher taste Pour tht! boiling 
water into the cup. Cover it for .1hout 10 minule>s~o 
thal the leav~ can soak anJ nune d the flavor or 
aroma -..,,;n escilpe. After that, the t~1 will bl~ ready 
for drinking. 

Much nf whot you c.w see is reudv to be 
harvested from Ll1e ground to the skie!:> TltL~c plants 
are nnt exclustve to the Dalton I lighway, you can 
I 1 nd them throughouL Alaska. You now hnve .1 few 
kle.1s about the variety of plants and thdr UEl'S. 

SC.veral guide books, such as Wilrl Edible mul Poi­
~tmmls Plaut!- of Aln: .. ka (Coopcrcltive Extension Ser­
''ice A Oll028) and First Auf Poisorwrt" Plaut aud 
Mu~Jtrooms (Cooperatwc Extension SerYiu~ A­
no 129), offei brreatcr detail and should be used by 
anv inexpuienced forager Other helpflll hooks 
include Wh11 Wild Ed1bles (Pacific Search Press) and 
bt1~1l Gibbons's v<Jriou-. book~, 

In trying w1ld toods take Gibbons's advice. 
"Dun' t make the error o1thinking of these foods :J<> 

sttf,stiluf~<; (lor Jther veget;~hlesl ... , ur you \vill fail 
[(1 .1pprcciate Lhern for their own' &:>TV re""l merits. 
Each spC(.·ies has a navor, aroma aud tt!, lure all iLo;. 
own, and is good food in and t t itsdf cmd doesn't 
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have tn pose as a substitute for something eJ~" 
(C1bbons, 1962). 

The only things th.al wills top you from all of 
I he possibilities of foraging ~~re your own imagina· 
tion and safety consid :-ora lions . ..J 
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Endangered Aleutian Shield-fern Grows 
at the University of Alaska Fairban s 

Patricia S. Holloway 

Last ycilr, A laska' s r.lft!St fern quadrupled in 
number. Todav threL'-fourlhsof lheAh~utit~n 
shield-fern, Pc;ly!:ific/uun tlll'rtl imm, liw in the 

Agricultural and Fore::.t ry E.xperiment Station 
(AFES) green hollse-more than 300 of them . It is 
possibly Lhe rar~l fern in North America . In lhr 
wih.J it gtt1W5lm Lhe Andrennnr hd.,nd!:i in Alaska'o:. 
C~n lra l Aleu tia11 bland Distrkt. 

lt w,lS fOUild urigin aliv on Atka Ishmd irt 1932 
(Christen.c.:en, 1938). but ..,uhsequent attempt!; by 
hot.mish to rei< Ltlt"C 1t on Atka failed (Smith and 
D~l\'isun , 1989). ln 1~75, seven Aleu tian shield-fern 
pl. nts wer<: discoYered on n~..•, rby Adak Island. lts 
ret1 isco\ ef). prompted an ~xtt.l'"iJVe seard1 of Ad .. k 
, nd ll\?drby islands, and "Have You Seen Th1s Pl<1nt" 
posters \.Vere cirrulatcd among kK:..ll residents. By 
l qijt.), two pop1.1latiom• had bt!L'n loca ted on Adak. 
both 1"~ll lhe soulhe<Tht- to cdst-fa~ing ..;lope~ ol Mt. 
Rl"Cd. Approximately U I shie ld-ferns found on Lhe 
mountain conshlu te the total known pt.1pula tlon llf 
lhis fern . 

Becaus(~ of its rarity and poss1ble unrnirtent 
extinctinn, the A leu I ian shield -tem ·was dL'Signcl.ted 
an endangered b~ci~:in 1988and afforded protE'c­
tion u nder the 1~73 Endangered Species Act . This 

A11 Alert! ia11 !:lf1idd-fcrrtlJegins to SJTn'(lri if~ lctnJI.'S in the 
f I AF Grrmlwu"e. Tire [ern is OIIC of 1/Wil' tha11 3011 of iJlL· 

mrc• S/lt'Cics UtJtil gr()Wi11:5 in fhr ,'\l'ri!n1tt 1tlse. 

In the wiLd the Alcut:mr Shidd-fcm sro tiS to seve:m/ 
im:hc" ht·isht . Tt.•dlly. just sliglt t ly mori tha111 (I() knowu 
plant' still grvw in tire wihi. 

act prohibits collection or destruction of this fern 
and limit"' rcseardtlo st nd iL'S tllilh.lo notjeop.rtrdize 
ih e'l:islcm:c. The Ad ,1lso requires Lhallhe ~pnn­
sJble fedcml agency develop a plan of rl'Cl,very tu 
ensure its fu ture a11d prevent extindton. J\dak Is­
land is a U.S. Department c1f Na') AdaJ... l'ilva l 
Rescn . .ttion. The fL'ti eral agencyrespun~ib le tor th~ 
shield-fern's recovery t the U.S. Fish and Wildlife 
Service (F&WS). 

In 1989 the F&W initta t d .tn .tltcmpt to 
lou-1te additiortal pupul.1tions of fern:. . SimulLl­
neously they umducted .-1 cornprehensiveCt>llSU:; of 
e·<ic;;ting popuh1tions and h~gan an ecologic~ l..:lwr­
aclerizalh111. nf l he existing fl:rn habitil t (Tandt:!, 
1989). TI1e f-&WS .signi..'f.i u contract '1-•·:ith the A~ri­
cultur.1laml forestry £xperimenlStation lt>attempl 
spore prop<~giltlnn under Cl'litroll~d laboratul) 
c-ondilions. Resulting plants would b~ ust..:'d for 
h1n tre rL>search into basic lite historv and bret-ding 
biology whid11.S nec~:-.nry ior the complete recov­
ery of thi~ species I h" Cndr ngered SpeclC~ Ad 
both proted!» p l .. m ts .md dnimab and triL>s to rein­
troduce them 1.1ck i11to the n<1tural \VLlrld lhe 
ultimate gonl hi to llring lhCi :-.peci~li to the point 
when: the prok'dions aftordcd hy the Endangt.:rcd 
Spccres Act are no longer nec~sarv Cor i ts !:II u:vi vnl 

The tin vi ro tuncn l l'll Pwtc~tit,n t\ g~ncy 
granted permits toculleclspore·bearin~frnnd~ rnllll 
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Mt Reed in August, 1989. Pat Wagner of AFES 
gathered fronds and brought !hem to F;mbanks. 
SirKe thlli i<> .J e first time U1c Aleutian shield-fern 
h,'ld bl!en grown undergrowth chamber and green­
house conditions, resea.rchero; used a variety of 
mcilla includingaseptkag.tr-based nutril•ntmedi.a 
and ::1 mixtur~ of millt•d peat and sand. Approxi­
matdy six weeks ttftcr so\o\ring., U1.c spores germi­
nated on nearly allnf the ml'dia tested Stx month::, 
aiter ::,owing, lht> fir!>t shield-fern pJantJct (spom 
phyte) ,1ppeaTL-d, but most plantlet development 
dtd ntH cxcur until nine months aflt>t smving One 
year after the spores were SC'Wl \ , 301 young fern 
plantlets had developed . Th1s prehminary trial 
showed that the Aleuti,m shield-{em produces 
abundant, viable sporL~ that art> ea!:lily germinated 
in controlled ~onditions. Itt. rarity is not related to 
spon~ viabj!Jty, but perhap!:! to environmental far­
ton, lhatprevenl germination of these viable spore~. 
IJ~cause of the ~"Uccessfu l g<!riTiinnt•on, th~ total 
number of AleuLi;ln shield-ferns in the controlle<l 
em ironmen t is nearly three t1mes the si7.e of tltc 
existing kn0\'\'11 population in the Aleul1.1ns. 

]low tlus shield-fl'rn cnrne lo the Aleutians and 
whv i t is so rare ih wlknO\vn. Rt..'Sl'archers have 
SpL'\..-ulated liMl it might be a relict bpecies liMl tlour­
i.;hed lhousands of yea~ ago and ts gmdually dying 
out. Altl.'matively, remdoor :i.ntrodua.'<i unto Atka m 
1914and canbou introduced onto Adak in 195& m .. ty 
hLlvL destroyed tbl:! p pu~ lion by trampling the plant 
or caustng erosion nf the rragile habitat. 

Not only is this species extremely rare, but its 

existence in North Aml.'rica is inf-riguing.lts dose~t 
rel;1tivc is believed to be another shield fern, 
J'cJlysticlmm lac1Ie11ense, l hat grows in the I urn.llaya n 
Mountnin.s in western 0-tina (Christensen, 1938). 

Today more than 3(}{l Aleuti>Jn shield-ferns 
grow in lhe university's AFE.Sgreenhuuse.J n c::ltgh11y 
more than a year thQ univer:,ily's experimental 
etfmt quadrupll'd the known world poptlliltion of 
this endangcrL'<i spec1e-;. University rCSCtirch~rs will 
continue to raise the ferns. In lllt..· future, sorn~ uf tlu:! 
plants mAy be rt?in twducai to the wilu, thus .:.-x­
panding thL populatTon. 

lf successhd, their work will climinale the 
need for furlher protection 1.10dcr thl' Fndangt!rcd 
S~cies Act. Tilat's m the future. Between now and 
then, a hcJlthypopulatam will be mamtaim~d .1L the 
univcr~ity while researchers work to learn more 
aboul this my.sterim1s ar1d llm.ost e:xtinc! pJanL. ::J 
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Agricultural Research Cooperation Continues 
Between Alaska and Siberia 

Stephen D. Sp<'lrrow 

n luly uf 1990, thre~ l,;nlver'iily ot Alaska 
hurb.mks agTirultural scientic;t.s and om.• USDA­
ARS scieni ist vi~itcd several siks in Siberia 

under the ongoing Lxchauge program between Ag­
ricul tur;:~l and Fore<> try I xpenment Station and the 
Russian Academy ot Agncultural Sciences, Sibe­
rian Branch (formerly V ASKhl'JLSB). '!1tevisiting 
Alaskan 5dentbt~ were: Dr. Carol Lewis, resource 
managementspecinlist and team leader; Or. Donald 
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Carling, hortJCu ,turaJ pathologist; and Dr. StephC!n 
Sparrow, soil mjcrobiologist. Weed sci~nti l, Dr. 
Jeffery Conn, r~::pres ... nied lhc USDA-AI{S. We 
visitt!d expennH nt st.;tions and production !arms 
near Novosibirsk in ~outhcentrnlSibcria; near Ulnn 
ude and St>verobaikal<>k, boU1 near Lake Bai~il, in 
southeastern Siberia; cmd near Yakutsk in east­
central Stber ia (( igurc 1 ). 

There \'\CI'C severaltlbjL'Ctives of the \'isil~ 



Figure 1. M.J.w of 1 he U.S.S.R. slwzt.iiug h>mtiv11511isilt'd bu Au1skno agricullllral "'d~1tists i11 fuly r1J 1990. 

•to view and discuss cooperative research which 
was bt..1,run in 1 IJH9; 

• tn discuss and plan new coopl!rative rese<nch: 

•and to viE"\' and J iscuss <'~gncullural pracli ···~ in 
v<wous parts of Sihcna and hring back .my 
information thal would be useful tor Alaskan 
agriculture. 

Origin.illy, we had e>speci.ally hoped lo sludy 
this IJ;;t objective at Yaktlt~k. We were undl.•r the 
impression that Lhe Yakutskarca Wi:lsin many ways 
quite similar to th(> <'~ gricullura] areas of AIClska. 
YJkutsk 1::. fatrlv far north (abot t 61' N lnt:itudc), h.b 
a verv continental climate, and h, underlain by 
perm~frost. For these reasnns, we had assumed 
thatprob1ems ~~sociated ""' ilh crop production there 
'"'<mld be slmilar tn Lhos~ of Alask:a, especially 
interior Alaska. While t-~imJiaritiesdo exist, suC"h as 
short growing seasoru; and rh~ks of mid-summer 
frosts; lht.•rc Jre ~ignificant differences One major 
diUerence IS that Jlthou~h winters .ut> quJLe wid, 
summers are hotter than m Alaska, enough so lhrtl 
crops thal are margi.ndl in Alaska's interior art• 
-.uccessfully gro" n then~. \bo, their climate b 
much drier than in mteno1 Alaska and mud\ oJ the 
nrca is grassland Cmtsl'<{Uently, research at both 

Yakutsk and Ulan Ude emphasizt?s crop produc­
lion under dry condition~. 

We were pleased to Jearn thal sev~ral of the 
research projcds thnl we had agret.>d upon in 1989 
were beingcarri<!d oulll l NtwClsibir<lk. \\I hilt! H was 
ton e.trly tn have cllY r ·sulb, Russ1an scitmtists 
were pnrticularly mter~sted in the romparalive 
studies on fert1l izer placement, nutrient <.]'cling and 
weed conlrol b.tsed un their injtiaJ observations. 

Plans for new JOint studies and a joint r(:seonch 
grant proposal to the U.S. National Science Founda­
tion and the Soviet Academy otSc.icnCt~ were initi­
ated . Proposed joi11t research rangl'd from polalo 
variety testing and Rmzod()nia di.,eas~ sl1.u..lit's to 
investigation of orgamc matter depletion m agn­
...:ult ural soils 

We were imprl!S cd that ~nme of the Su\ iel 
scientists have surprisin~ly sophJstac;tlcd researLh 
programs considL•ring the lacl... of modern research 
etlu•pmenl <md limited ~.:onlacl vvilh !Kie.ntists out­
side the U.S.S.R. We were p.uti,•ularly imprL'SSL-d clt 

the in~enuity used by some scientbts who build 
new 0 1 mooify nutJated r~search l!quipment. De­
spite these outstanding examples, much of the r~­
search performed is r;~ Lher mundane, c1nd 1 is 
cltaraclerized by little imagination or creativity. 
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Mllst of il would be considered dcmonstriltion in 
tlw UnilcJ States. 

Exchange of plant gcrmplasm, especially for 
horticul Lu ral crop..;, has the potentia Ito be useiul for 
Alaska. HoweYer, I he Soviet agricultumllechnol­
ogy Jags far 1 ehind t.lurs; thus from a technological 
slandpoint, weare likelytogainlitlll! from infornhl­
liun ·xchange->. 

In some, reaswcvisiLed,especiaUyUlnn Ude, 
$eyerobaik,tlsk, and Yakulsk, peopl~ expressed a 
very serious concern \)\ cr potential harm to th~ 
, •wironrnenllrr·m abrttcultural pr~clict!S. So much 
so thnt unre.t~onable polici(•S seem to hc~ve devel­
oped againsttheusi.,OI ferlilizcrsand pesticides. In 
oUn~r area.,, o'1 the other hand lhe t>xact opposite 
set.>m lo be lruc and herbicide~ rcLeive undue en­
thusiasm Most herbicides huve been (mnny still 
nrc) unavailable in the U.S.S R ·their r~ ·n impor­
tation has re~ultcd in apparent llVt>ru~l.! We saw 
evidence Clf this in some research plots near 
Novosibirsk. 

We were glad tu be able to sec ·o much ot 
Siberia. Hovvcvcr, our trip wal:) so rushed lhi\t we 
\Vcrc onJy able Lo geL a upcrfic.hl Vl('W of much of 
lhe research. Th~ group lclur" typtcal ot the ex-
changc over the pa~t two years have been usetuJ in 
that they have given Abskan scientists lh~ chance 
to view ditfercnt kind<> nf Siberian .lb'J'iCllllure and 
Lcl make contact with sdcntists in diiterenl parts of 
Siberia. However, ii lhe exchange is tt., C'nntinuc, il 
will be much more \•illuable to locus l'lltlT•' un one­
to-one exchangt:~ bchvee11 rt>.searche~ L{l work on 
specit1c research prOJPCts. Pcrlu"'lps student ex­
changes can lx>comc p. rt of Lhe program. 
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Alaska as Seen by Russian ,Exchange Student 
Andrei Slreletsk ' 

Editor's Not£!:Audrei Strdelf>ky i-.a 
"rmirmlc ... tudt·Jtl hr llrr. Sdronl of Ax 
riwlfw, and l.aud Rt:!iutlrCI!~ M m­
llgeml!,l (SAl Rlvl) at tlw Uui1'trrsity 
1.~- Afac;ka Ft~irl••mks. HL· io.; 51 udyiug 
tlri~ lfc'il ~in Fafrhanks under tlw ft'r ms 
,1· ·'he t:xclumgt• a 'i!rec/llt:III behl~en 
SALRM fWd flu: Sil!cri£'11 Brauch of 
lhe Leu in AU·U111C1il Acm.felll}l of Ag­
ri( ulfuml Sdt 1/Ct't; I\' 1SK/u\JJI sm. 
The ugreemml was si,'(nt'ti in July o[ 
1989 i11 /Jvth Nuzw;i[lirf'k auci 
Fnirltmtks •l~tri11g t'1't ha11ge uisil~ bc­
tu•tr.:n tl1e 111'0111Jil s. Oflu.'T aspe..ts \11' 
the asrt~t:·ment CUvt l' sciC'Jll ific eX­
...Jumge.~ md 'l.Ti. its by Sm,it·t~md Afus­
Arm ~Linztist.;. 

W hat things Joes ~ fur •ignPr firGt nol:ice 
when he comes to \merir<J? lt is \en' 
dHficult to .mswer this question simply, 

hecilusdormeall lhings her Muli.ssimil.or to\\ h<1l 
lluwe~eneveryd<1y in Ru~ia. Especiallya~ it'smy 
iirsl trip abru.u.L 
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A few word::. <lbout myself. 
l'm2.'lyear~old,l have a wife;-md 
a little daughter. We're~11! Lme5i­
her1an Russian.-.. I gr ad1tat~J from 
the Novosibirsk "tate University 
(NSLJ) and my speciality Is eco­
nomic (1'bt-metics. NSU prepares 
specialists in the: llreil ol indu~trial 
eCL}nomics. J been me L~pl.•ciall r in­
terested in ;1 gricult ural economic:,, 
since in th~ early 1980s '''hen nega­
tive dlimge~ wcr~ nln•ady occur­
ring in tlw Soviet economy. These 
chang~ Wl'TC acut•ilv appar 'Ill in 
l he field of agricult un~. Conse-­
L}Uenlly, l wrote ruy honor's thesis 
on 7'1te 1 ise 11; t'C01zomic t1Ji._j,•m 1J of 
fl'?rh•u/JttrL': prvrluttimr :>mmpb .flj 

fnllb lllld wgrtaldt:. T\l gain a more cornplelL, pmc­
hcal understnndingotagricullure,atters:;radunting 
from the univer~ity I worked h1r four veani in the 
Siberian Sdenlific R~seard11 .. nstil11lE> n C msk. And 
onl} alh'r 1 compk:t~d that exptricnce did 1 enter 
the gruduate study progra Ill of Siberian Branch of 



lhe Lemn All-UniC'IIl Academy of Agricultural Sci­
cnces(VASKhNfLSB) ini'Jo'l.'osibirc;k 11t~themeLif 
my dissertation \Vas The lrltllhcmatir'tllmuf ~tatisttctl! 
methods ill tilt:. foreCfl·~tms nf darry producf icm. 

l con::;ldl'r myself to be very turlunal"' to be 
able lo participate in graduatt! studil:!s in I he West , 
I?.Sl'eci.ally in , country such as lhe United ':Hates 
Currently my counlry is undergoing a very uitical 
period of change from a centralized plannt!d 
economy to lhal of market economy. Themfore, it is 
as imperati\'e as air tor So\'iel economic studies to 
comprehend whal is meant by market m~dt.Ulism 
ill\d the price sy~tem for allocating resources; 
trengths and weaknt-sses of market agncultural 

economic system and how th1s system functions in 
practice in WL'Stem ecnnomies; hov .. to achi~;•ve the 
main goal for agncultural eronom•c syst~ms such 
A"' a rclidble ~upply of abundilllt, high quality and 
varied food products fur consumers 

Havmg received a fairly good preparation in 
th~ studiet. of westl m economies I kncl;\' of course, 
tha t the AmeriCiln bu!:iiness does not solely consist 
of giants such as Bocing, lBM., General Flt:ctric, or, 
for that n1illler, McDo~ld s. 

!Jut, only here I could ascertain Lhal the 
"outsiders" of American industrial production, 
especially in the spherP of servu. do not uccup~· hy 
;my mearu;, an msigmficant or o l.lst place 111 the 
.. conomy.l' vefonncd theopiniun, thatcompdition 
of private <..dpital and government industries can 
really ht•lp the renewnl of Soviet e~ t..m(1my. 

Mttdl of what I ha\ c. seen here does not co­
incide with whal 1 have obs ~rved and se\'n uvcr 
m.1ny years on tclcvision,Ot what I hrwe read in our 
ne,.,n:;papen. (al le;lst until the recent time). One of 
the 11\0st frequen l theml.!s popu larizl!d in med ia.llili> 
been the depicbon of lht: i.lifficull l iH~~ of l.he 
American hon teless and unemployed. Ha.vmg seen 
tht ,.,ped<ll pmVlo;Jons that have been made in many 
e1reas for the dis<~l>lcd and the handicapped, I am 
convinced that the Am~num sodety carel:' as much 
for its peoplt! clS dOt!..'\ the So\&el SOClety. 

I would lik~ to note the benevolenc J.Ild 
politeness of Amt!ricans. I don't waul lo ~ay at all 
thal Soviet people are nLlt polite. fhcy aru polile uf 
colrrs~. but in much different ways. The famous 
American smile is very curu;picuou~ tu <1 Russian 
especially the first time in A mt.>rica The exprt·s~ion 
"keep sm;]ing" is al<>o popular in the Soviet Union 
but recently less and less people keep smHing 

I fell a real shock when first gning into the 
~uperrnarket in Fairbanks, where a cornucopia o£ 
good_.., !Tom around the l\Orld ~ntices shoppers. 
Soviet shop~, have far fewer goDds and the demrtnd 
on them is much brreater. Tt wc,uld he remiss nut to 
ackrim\ ledge this difference, and perhaps bcwuse 
of this, Soviet prople tlllen do not v:ant to mile. 

1 was rec~Ily impr ·s~ •d by the Rasmu:~:~on Li-
br.rry al l he Umverstty of A1'1ska Pairbank..o;;c1nd the 
organization ol the library svskm, i n generaL rhe 
computerized "\ ~t~m oJ St>MChing ror books is very 
tunvenient. Tht: orr rtunity to enter the library 
•Nllh a bag, or 1 backpack, or even with books in 
hand - il's simply perlect! I was very ~urprised by 
t.llli.1 becaw;e it is pos~ible to enter a Sln'iet library 
wilh only a smnll m~ and cl pen in hand- nt) bonks 
and no bags. 

As I stay here, I begin to understand the 
American education system a little bit better. A lot 
of diff~renccs exist bchveen the U.S. education 
system and the Sl)vid <me. Pirst of all, ln the Sm'le1 
system once a student chuoscs .some :;,pe~.:iality nnd 
enters a department, tt is impossible to make a 
change A student can' t select and lake lhe courses 
he would like to tak~. LJ.•uaily nll courscli in an 
acddcmic c;;pedalty ilre definoo beforehand and are 
compn Jc;;orv for all s l udcnts in this department. If i1 

studt~nt fails an l''-.lm, thic;; could be <l reason for 
being kickai uut of the university. On thi! opposite 
:.ideot the CIJin, studtmts in the Soviet Union do not 
think nbotlt money fur tllllion, be1..-ause lh~ gov­
emn\ent pays and education h; C'lbsolutely fr~. 

When I vvos a kid, my t. vurite wnter \Vas .lack 
London 1 never dreamc~.l that someday I would be 
rmly a few hundred m!lrs from the plac~ whid1 I 
read about in his writings. Here in America I've 
started to re«d London' stonl'S in English and l'm 
gl.td l'm able to do i l. 

As J noted befure. I was born in SibPria and 
spent all my life Lhd~, so I can underst,md the 
severecltm,ltecmd n~turc in Alaska. The mounlain.s 
covered with green trees and th~ op('n ... ky v.·ith 
unJamiliar mn..;rdlati '11" Me reiilly beautiful. And 
the aurora, ot course which is beyond compare. 

I am wry lhanktal lo SALRM for gi'•ing me 
the opportunity to carry on my studies during the 
spring sc.mc~ter. As much as is pOh!:iible m the next 
five months, I want t ll better gC'l to know people, 
their habits and tl:~ir national cuslcun!:>. .J 
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