


FROM THE DIRECTOR'S DESK 

Alaska s expancllnn c;grlculturc refl!:rts a 
posttTV(· poltcy for &!Jricultur[)l develop­
ment .,.,, h n the stnte Bar cY 01nd rap~­

secci wc•e produced on Ia 1d cleared m r ng 
thn wrnnr of 1978-79 w thin thP 60,000-
acr Dr I td A'.)ricult 1 I Protect near Delta 
Junctro 1. P1ans ar • IH)Il9! way to dev«.>lop 
more th 'l 15 000 acr;'s of new land tor 
dairv fnrm·nr. near \llocKer>l Pornt north 
of An('hora!t~- l "'lrt ~ renewed ·ntt.rest In can It- ranchrng on the Kena1 Pcnin!>ula 
c;nd on Ko<.li<tk lsiJ 1rl. !lome and v1 I age gardenenq s P.xpanding in ural communities 
with", Alosku. co ~.ost Tlalli\gi'.IS an~ wo1 1119 o rncrcasc yrelcls of Alaskan imber and 
lire ~o'">l. 

Those devnopmon t. cUt;; long 01/C'rdue: Alaskans produce les• than five percent of 
~he fo(Jd th~v con' r P ar~d only ~ fraction of th~ woo I products they uti! zn. Re­
s••arch at th1 Al..1skn Ag ic,rltural Ex!"JAIIment St . tion has mdde srgnificant conrrlhu­
tmm ~o a!l• ica1l rural d~111:loprnt>nt now unde1way 10 Alaska. Here J e some examples: 

Six varieties of ~real grains (barley, oat5, and wheatl adaph d to Alaskn\ grow­
rng con~rtlons havu ooen developed by tho Experiment Stauon. The two vari~ 
tr ·~ of t'<u ley orown on lund clenn•d m 1979 to• the Delta Aqricultu·al Project 
w"r e rl1 Vlllopt::d and 111 troJuced uv thP Ex pcrrmont Slat I on. 

• Two liDIICtiC5 ( r pPrf""lnial yr dSSt!S d J nlllo II • ~ues of ll'yumes have b£!1!"1 tle\•et 
o •• d o 1d tL ~c;ed by .ll.! Ex per irnan t Stil\!011 for usr. us tlJr I .. nd for age pluntS m 
Aldska. These varrcties hdve P- XCP. If nt wmtcr-haru·ness and s •rPr ior performance 
u '~~ Alas~ an growinu condrtions.. 
Elnve11 v 1 • lS of v !r'iables and f ur s adapated to Aloskan gr owi •9 r.:o'lditions 
have been developed am. ~leaSI'd by thP Ex1" rmc Std~ro fot ho te gardws 
and commcrcral nroc.-.ct'on ir1 Alaskc. 

• Research in da1 y-cattiL gt:nL ucs at the Exrwnment Stat on ir cooperation w1th 
nn ar1ificial ·m~ 1 patio,. liOgram 1or Alaska'<; tla r'l rnctustry nas mrr>1sed thL 
Jllll ~~roduc tion of darry hr ds w1thi" the sate Avcrag.;> m I'< proda rr. ·on per 
d, r •( cow tn Aldska lS crrnparab P to tho averag-e mil < productron per danv cow 
i majo tlairy state,. 

• Rcs11arch rn beef moductior has ctemonstratu' thut lt\ nroductrv ty or native 
toll grasses nne rorbs on the lower Kena Pel! nsula is cqtJI\1 311'111 to thP True 
Prlllflll areas in the rnidwest. Tl'le rdte oi g<Jrn of bee canlc qrallll!J on tht na tivl:! 
ranu 'lands of thP lower Kenai Peninsula IS cq Jlvalerlt to cattle garns on the Flint 
H I s of K ansas. 

• Research n soil tempcr.tture rel]imns ~nd nutrirm t cyclmq 111 forest sods has led 
ro ·orest management pr<tctices Including th nnrr g and c tlli l J •on to Inc ease 
th1 (Hoductivrty of lore• ts ·n interior Alaska. 

• I Ollr su • r or c,_,.ltivars o· grasses have been developed " u released by the 
El<O•!I tn •nt St. ton for use rr rwegetatlon along ne Alaska pipeline and on 
other C0fl~li\ IC110II sites I< high-lcttltudc arl!ciS of A J~ka. on~ of these s the frrst 
col11var rlev•lopcrl of truE a-ctic or1g·n. 

• Rcsc<rrch in &gl iclllU ral economrcs at the Experim n t S•at Jn has been closely 
nte!]rill!!d wilh moul<c r d velopmenr 'or A aska's sgr~cult raJ pro<lucts. A rece t 

projection basetl or stnt~ :Jian$ to expand thl Delta A!}ricultural Project tnc11-
Ci!tt s ch~t gross anr l.JI sales of crops and livestock w•thin the 0 ta a rea wdl 
<lf)proilch $23 -.,·1 ion by 1986. 

TheSI• resu ts, developed through lonq-terrn support for agricultural research, an· 
hernn • J;,l ~d to expand th" production processing, aod marketing sectors of Alaska's 
1g1iculturc. Research n•pnr ed In thi' . s~uP of Agroborealis will help to meet new 
1Hoblems and challenqcs as Alaska continues to expand lt.s ag: IC~tl l ural syst• m. 

JamPs V. Drew, Director 
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King Crab Meal 
A Protein Supplement for Swine 

tli5 torical ly, AI '!Ska hils bfren depell­
rl• nt rJn external sou rc:r.s for a food 
supr IV. G1 eat~r rita 1 98% o1 the red mcilt 
and noul •Y consumed in th!! sunc has 
llee Imported, w1tb 93% ol thr.sc pro 
ducts CiHTied via waterborne rran$pOrt 
s~ rprncnts origrnatinJ n Seattle {17). 
A <Jsb grown pork has provided less 
tl a' 1\t, of the p o rk consumed in 1~e 

s ata f 1, 181 When we consider tnat 
tmporlai po k ha. been sh ipped from a 
stat<' with an 80% deficit in rei tion to its 
pork consumption ! 121, Alaska's dehci I 
in s•lHtJff,ciency becomes even more 
si(J!li fi<:;ant. 

Although d o mestic pork oroductton 
has IAhHt Inhibited by several fac to rs, O• e 
of the more important has b cEU1 the Ieick 
of n local ly produce<l fee(l base. Cereal 
f!ruin production has n ot been suffic.enl 
to satisfy Ute needs o f loc<>l livestock 
pr odrrcr1 s, and t he ruoduct ion of :itwh 
h•!Jh·ct~<al ty ")I em t protuin so:..~rccs as sol(· 
beoan~ has been limited due to LJnt.-Jvor· 
able, rubarcuc, growing ~;ondi tiotts. 
Thereto e, th~ pork rroducer has had LO 

rely upon •mported feed sources to 
supnly holh ener!JY ar1d protein m swi"le 
tliets. Cereal grains ha~!! bmm imported 
from ei lher the Paci ti c Northwest or 
Prince Rupert, British Cqlum bia (3) It 
would be logical to asstnne thm gnun 
shipped h om Prince Rupert originau~d 1n 
thl' Peace River area of Canada, tl'tP. near· 
est major grain-produc:ng a fli'l to 1hat 
port. Both the Pacific Nortnwest and the 
Peact. River areas produce cereal nrains 
containin!J several percentage u nits less 
cr~rc!e protein than the same gra·ns pro· 
d ceJ in o ther are<1s of tho Un red 
States and Canada ,4, 7) . Thrs could fu r­
thr r inc rease the cost of Alaskan pork 
produt'tion since th is low!!r grain pro tein 
conll!l t would Mcessirate the unpor ta· 
tior. of greater drnoun s of a proteir1 S'JP· 
ple'T1err t such as ~oybean o I meal frorn 

' Al>,$11lant ProfMSo r of An imll S cience, Agri· 
cultural Exp~:rimenl Statoon, Fa orhanks. 

4 January/1980 

By F. M. Husby" 

th r. Midwest for the formulation of com· 
plete, balanced, swine dmts. 

Locally produced ter~Jal gra1ns may 
become avallabh~ ln the future as a result 
of the state 's efforts to t.leve lol'l 60,000 
acres In thP- Delta <:~rea for barley produc­
tion. DRpet1ding on cultural techniques, 
the proteir, content of barley varieties 
grown m Alaska am reported to be 
considerably hruher than that of the same 
variet es r oduced elsewhere in North 
/\menca (20). 

Since 1974 , manne by-produc t meals 
havP bean .JvailabJe as an alternative pro­
tein source lor the state's swrne producers. 
Prior to the I'll oduction of fishmeais, 
rneat·and bone meal was the only locally 
prm.luced protcir supplement avarlable 

for ~wmn. Thrrc me two types of bil1iic 
fishrn~al5 ·. lhOSil produced by processintt 
WOl'ite' from human food fishery fllilnl~. 

call()d marine by·produc:ts, and l:tose pro­
duwd uy proCeSSil'g whole fish, ~ually 
cau~t speciftcally for reduction When 
these meals are of hrgl1 qualitY. they are 
considered one of the most voluaOlt! 
mgrcdocnr.s tor liVestock feeds. The meals 
consist of tlo an, rlried, qroi.And 1 is~ues of 
undecomposed whole hsh or ft~h cut· 
tmqs, wtth or Without the oil I'Xtracted 
(15). 

Although herring and salmon rne11l 
were produced in the 19305 and 1940s, 
those processors were forced out of 
btJsiness oy fo•oign competition . Thcr!! 
fore, Aiaskan fishmeal production re.pre-

The successful railing of these Red Duroc pigs on a diet containing meal recovered from 
th e processing wastM of king crab at Seward gives a brighter outlook for th11 potential of 
domestic pork production in Alaska. 



sents a nr.wlv rev ved mcluslJ y in Alaska. 
A l.rrgl! volume of fish p rocessing wastes 
have b!!r.n and cu ren!ly are cfisposeo of 
fly dum;JH~g back h to tne tidal waters, a 
nract ce wh•r.h not only c reates (I possrble 
envi ronmental problem, but whrch wastP.S 
a ~ource of higll-qualrty protein. The 
Fe<leral Water Pollution Control Act 
Amendments ul 1972 and the Envlrun­
mr.ntal Protecbon Agency 's effluent 
!"!Uidehne rl'guletions rcsuht>d In the 
constr uctron of waste-r~uuctron plants at 
Kod1a~ . Pewrslltug, ant! Seward in 1 !':!73 
and 1974. Thr.~e plants were instal l ad at 
thot •me to mae-t efttucnt guideline 
•eaulation~ lor sncllfish-proccssing wastes. 
Some seafood prOC£lssors far.ed a closure 
or thei1 p lan ts by July 1977 and otlwr~ m 
1983 if they did not meet the effl ·~n t 
g Jtclehnes dnd standards of performance 
ror hhme411 s.<~ l moP, bottomfi&h, herri 1~ . 

dO I < illloo wssn dt~posal <Js set I orth by 
tt. • Cnvi, onmerual Pro tection Agercy. 
Rt>ce tly , he Env11 on me-nta Protection 
Agency wi tnd rew these latter regu lations 
[)(!cause it recoqnizcd certain econo101c 
ineqwt1es in the Implementation of tl·ost. 
n:qulalions in AIDska ~nd wrll put 1orm 
now guidernes th1s year (51. HowE"Yt>r, the 
Ill lul.'nt guideline regUI'ltrom iot ~hell fisll 
wJst~s at nonremote Sltt?s wen~ no w•tt1-
drawn. 

111 197 7. the tmal hshrneal consumP.d 
in the Unrted Sla es was est1mated to be 
360,000 tons, of which 283,000 ons 
were produced domes·ically (61. Of U1e 
IOta! domestiC f1rt'lrlu ct ion, only 9,255 
wns of meal r.ame from sh1:11 fish process­
illy •Jastes. In con trast, the totui 1977 
Ill Jductton ot AlasKan fishmeal was 
approxim 'ltely 7,000 tons, of which 
about 5,?.00 tons vvere producer! trom 
crab and shrimp w<~s tes, accounting for 
more tt1an one-hall of thn total Unitec 
S ares fWlductiOfl of 5~ ~>IIi ish meal, 
although Alaska's contrlhut10n to the 
ta1al dorne~t c production of fi~;hmcal 

Jrom all source~ is nttglrg11Jie. 

In 1976 and 1977, Alasknn sh>!ll fish 
meols averaged S100 10 Sl40 p r ton 
F_Q,B. S~Jat1le--a sum less than the cost 
o f production r-,e rcmarnclt< oi the 
Ala kan meal, producec..l from herring, 
h ;:j]lbu t, and salmon wastes, are- consid 
(~n·d hiqh-(1ualtty r>ro tcil" sources for 
rouhry and swiM and demand consider 
~ly I igher market prices. Bv contrast, 

the low price received for shrimp meal rs 
d fficult to explain when shr mp meal 
produced in the G~o~ll Stdtes has been 
reported to be- an exc!'llr nt IUOtCin source 
19, 1 0) T hr. low ~wee ror crab •n eals can 
lu." ex plainr.d 1n Pdl ( by th!! limlte-d uso of 
:hr.~ rneals on l rve~tock feeds. Crab meals 
havr bee'l reported ro bt completely 

unpalatabl£> to pigs (8, 1 l) and, un:.l 
rocently, werP not consirle cd as a prou~in 

source for ruminallt anrrnals, !c!ithc-r. Tlw 
low palatabihry a 1 I the pr!lsence ol higt 
ash anu chitinous material are the major 
lim t.1t1ons of crab meal& in livestock 
rations. Richards (16) notes that lhe 
molecular structure of ch1tin rs very 
similar 10 that fo r cellulose , diffllnng only 
rn th £! substitution of an acetylamlne 
group for the hyrt~oxyl group on car bon 
2 of the glucose ~·nr ts . Ttmreforr., one 

The amount of high·protetn feed moal 
whic h can be salvaged from fi sh-process­
ing waste$ is 5hcwn graphically above. 
Crab processing results in about 80% 
waste of which 30% car1 be recovered as 
meal. Th1s means th<Jt , 2,000 tons of 
crab meal could Ill! produced from an 
annual catch o f 100 mill ion pounds. 

m1ght ant crpatf! rhnt dt least par• of the 
chltmous watcrral rn r.mb m•~:~l wouh.J lln 
Suuject to cJ~g , datiOn [Jy rumen mtcrO­
flora, a~ is c1~Uulose. RecerHIV, Pntton and 
ChandiPr ( 13) -nd Pauon, Chandler ancl 
Gonzalt~z ( 1 4) repor ted that rumi"ants 
could u tililP. pnrt ol the cl1i tin molecule 
as a11 e'lergy s.ource and rhat blue ''rab· 
mE'a1 could supply some ol the c IJde 
protei r~ 

Almough I ishmeCII production rn 
Alaska rs now low, an example or patrm· 
t•al meal nrotluction. wert': more wastes 
flfOC:(!Ssed, would be th~ amou!" of meal 
from 1he estimatetl kiniJ crab catch of 
1977. The kinq crab catch was aporox r· 
mately 100 rrrlhon pounds in Alaska. 
Procnssin£1 results in 80 '6 W!lste. a(!d, oi 
the waste, .30% can I~ recovered as pro· 
cessed mea (P. Larson, Seward Fisheries, 
rwrsonal commu nication). Thrs woulrl 

rl.!sult 1 12,000 tons of kmg crab meal or 
ilboul ~ icc the ~tate's cur rem total pro­
duction of all f shmr.als. 

Kim1 crat' "leal ·s r:omnvse<l of shell~. 
viscer;;r, anr ur1exrr acted meal an J aw•­
ase<~ 35 to 40;\l crmlt' pro ~ n. Some of 
the nruogen is tou11r In a nonprot~:in 
nitrogen form bound to Lh1hn. Howev~:r, 
the protem contrlbt;.tl"d from viscera and 
unextractcd meal ~houkl be of excellent 
quality and could lx reau11y utili.ted by 
nomummnnt anrmals. 1 he objo:!Ctives of 
this study VJ( re to c\•aludtl:' the per for­
ma 1r.e of r rowtng piqs ted kin!) crab rru al 
as u protc n ~uppleme!H and to rJPTormrne 
the f!ffect of ptwsicat scparotion or; , ,., 
feeding YaiiP of k·ny crab mP-al to· swinr•. 

EXPERIMENTAL PROCEDURE 
rour growth trrab were conducted 

br •.we, lh spring of 1976 and the ~all 
of 1977 wrth 72 Duroc p1Q5. All pigs were 
housecl rn !J10Ups of four over 1>ar ti<JIIy 
~l ,llte-d oors i11 1n enYrronmentally 
controlled confrnement burldrnq. F~ert 

and wa tor wtln: ~uppl1!-!d "d libitwn-<lt 
all tim~s. lnittal and f nal Dody weights 
wefe recOJd~>d anr.l dilily u<Jir and feed 
tl!frcirmcy wtue dE't~>• mlned .-11 thi! conclu· 
s1m1 of the tnals. Trials varrt.:Lf from 95 to 
124 rlrty~ m hmgth. 

K rnq cn.rb meal5 wt!fe a alvzed for 
L y mattf1r, tltllfn extract, osh, crude fiiJO!r 
12) ai1Ci acill ciPtorgent ltber n 9) The 
chemical composition or kmg crab rneats, 
harley, and soybean meal used in Tnal~ 1 
2, 3 , and 4 aw l•!;ter.l m Table 1. In Trial 
11 t~rnq crab mNI was sl!parated througt a 
40-mes(1 SICI/1' ~ TVIPr Standard so.l Sieve) 
and th1: material less than 40 mesh was 
compared to the whole meal as a prorein 
supplement repiEK:~;ment for soybean oil 
ml!a m barley diets. All dwts were formu-
lilted to contain 16% crud prot€111 elL nng 
the grov.·rn~ phase for prgs ot 40 to 125 
lb. body wtltght when rl•ets wer!" her 
fonnulated to conta n 13% crude prolem 
un•d the nrgs attair ~>d 220 lb. body 
we1ght, D•ets for Tr als 1 1nc1 2 are shown 
in Table 2A. In Tr al~ 1 antJ 2, coarse 
grour d barley, the ber.t·surled C!'real for 
productron rn Alaska, was the mnrn 
sauret" of Pnargy King cn1b meal replaced 
0 25, 50 ar d 1 00~, or the c rude protern 
$Upphetl by sovbP-an or l mea t in the bar· 
lt:'f·~oybean meal basal d1ets. When pigs 
attained an average body weight ot 125 
lb.. the cr Jete protem content was re· 
duccrt to 1 3~ by increasing the b, ley 
and dncn:!ll5tng t·c sovbe,m ml'al and kmq 
crab mo•a l n prur)Ortion ro maintai, the 
0, 25, 50, .. nd 100'lt rat1os. The high cal· 
cium content of kmg crab rnn:JI cr~at.ed 
~tn •mba once of cJicrum to p11csphorus at 
higher levels or replacement ot soylJr!an 
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Table 1: Chern1cal Composition of King Crab Ml!als, Table 2A: Composition of Swine Diets, ?ercent of Diet, 
Soybean Meal, and Barley (%) Growing and Finishmg Pariod, Trials 1 and 2 l%1 

Kino Crab Meal 
~- -- . 25% 50% 100 .i) -

_1pal 4 lngredion1 Basal KCM6 KCM KCM 
Trials 1, <'40 >40 Soybean 

Item 2 & JB Whole Mesh Mesh Meal Bar ley 
Growerb 

barley 85.3 86.1 85.9 85,4 
dry matter 94.3 95.6 95.4 95.6 89.5 88.6 soybean moat 11 7 8.8 5.8 
crude p1 olein 40. 1 41 7 <18.1 35.7 44.0 12.8 king r: rab meal 3. 1 6.3 12.(3 
Nhllr ext rnct 1 4 3.0 4.? 1.8 1.3 1. 7 limestone 1.0 
ash 36.8 36.9 31 .7 41.3 5.8 2.2 dicalc iwn phosphate 1.0 1.0 
crude iJh(•f 17.9 17.6 sod1um phosphatL i .0 1.0 
ac:itl detN!)etll f'~r 20.7 20.6 15.6 27.4 10.1 7 8 trace mine;ral salt 0.5 0.5 0.5 0.5 
cakium 12.4 9.0 7.9 10.3 0 .24 0.08 vitamin antibiotic premix 0.5 0.5 05 0.5 
phosphorm I.B 1.6 1.4 1.7 0.66 0.4 -----

Fin1sherb 
uSee TillJit:s 2A 28 ford ut composit ion. 

batley 95 6 95.6 95,6 95.4 
soybean meal 1.9 1.4 0.9 
king crab m~al 0.5 1 0 2. 1 
I mcstone 1.0 1.0 1.0 1.0 

Tab:e 28: Composition of Swine Diets. Percent of Diet, cJicalcium phosphate 0.5 0.5 0.5 0.5 
Growing ·md Finishing Period, Trial 3 (%) trace m neral s:Jh 0 .5 0.5 0.5 0.5 

25'-Q 50% 75% 100% 
v~tam111-antibio tir. pn;m x 0.5 0.5 0.5 0.5 

Ingredient Bas4!1 t<CMa I<CM KCM KCM aKing crab meal . 

.Q.r9_werb 
bGrower diets contained 16% crude protem and were ft'd tron-
40 t o 125 lb. body we1ght. Finisher diets conrainP.cJ 13% crude 

com 77.2 77.9 77.5 '17. 1 76.6 pro tein and wen; fed from 125 tO 220 lb uody WCt{lht 

soyllf'10 1n1~a t 19.8 14.8 9.9 4.9 
l._lllg rllh meal 5.3 10.6 16.0 21.4 
limestone 1.0 
pt osphntl!, dPfluorrnutud I 0 1.0 Table 3: Growth Performance of Pigs Fttd 56veral Levels 
sod1um phosphatt! 1.0 1.0 1.0 of Krng Crab Meal with Barley (TriaT 1 and 2) 
tract mt~wr .tl salt 0.5 0.5 0.5 0.5 0.5 
vitilrnin-an tlb1ot1c l)rernix 0.5 0.5 0.5 0.5 0.5 25% 50% 100% 

_£!_f!i$herb 
lll'm Sasa: KCM0 I<CM KCM 

corn 86.9 87.2 
soylltllin meal 10.6 8.0 
k1ng crab meal 2.8 
limestone 1.0 
phospr re. riP-fluonnarod 0.5 1 0 
sod1um flhosphate 
trace m neral salt 0.5 0.5 
vitamm 10J1hiotic prem x 0.5 0.5 

meal. In order tc.. mamtain <1 calc1~m · 

phospborus rat io clor.t kJ the t>refer r rl 
2 I etro, ~odrum ilhmnnete, tl'unohastc, 
wa~ supplemented in dmts tha1 conta ned 
rJrPatPI I han 5Q".;, r!!placement of soyllean 
meal 'ith k'nqc1ahmeal. Trial difrered 
fr01T' T1 al 2 On y by in'tiaf p i!J weights Of 
32 anri•IO lb., rllspec ·vtJ iy . 

Tr .. 1 3 '!II 1s des Jnerl and conrJuc~ed 
in a marrner s mii<H to Trrals 1 i:lnd 2 des· 
~rrbed obove exet•pt 11 at com wa~> rhe 
r.erea! and n tn:atmel rt was tn< udod wit~ 
a 76"o eplacemenl •.H soybean oil meal 
wilh k;ng cmb meal. Du:ots are s~1own in 
Table 28 . T ;al 4 was dr>!>lqned to dete •• 
min the effect o f pllysical s.eparation of 
lr il'l':J crah meal. 01ets were as follows: 
Larley-soybean meal uasal , 50 and 1 00' ~ 
oplacement o• soybean meal with kmg 

crab meal and 50 antl lOO% tP.placement 
of soybean m!!al w th kmg crab meal th<~t 
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number of p1gs 8 8 8 8 87.0 86.8 86.4 
5.3 2.6 KCM diotarv ntake, % 0 3, 1 63 12.6 

average dai ly !Jain, lb. 1.76a 1.74a 1.72a 1 541~ 5.7 8.6 11 .6 
average datly feed cons., lb. 5.81 5.85 5.96 5.70 

0.5 t~Vtl :gam rat1o 3.3&: 3.4t:k 3.54d 3.7<:e 
0.5 1.0 1.0 al<inu c rab mea . 
0.5 0.5 0 .5 NOTE . a,b,c,d ,e values followed by the saml' lt:tter are not sig· 
0.5 0.5 0.5 nificartlly diif~r~nt (P<.0 5) 

was fine than 4G-me~h separation (AI · 
tholHJh 1 ri I 4 rs p esnntly oerng rcpll· 
t:<r tP-<1, the ri.na pruserrled hell' has not yet 
beerr .>tat.5t cnlly annlvzeol. 

RESULTS AND DISCUSSION 
K mg crah meal composi tion (Tablr> 

1) ·s charactoriz.ed by a crurte--protein 
content ot approximately 4Q·;tl, a low 
ether exr1 nc1, and high ash and flher 
contan·s. The crude protein conter t is 
~rm lar to the amount of p rate n in mtla1s 
of plaf'lt origin . (The composition of 
soybP.an moal , 1he lead ng protein sup­
plement utilize-d in sw1ne diets, Is tnc lud· 
ed rn rable I as l1 comparison. as is the 
composition ot Edt! a barley. a Swed1sh 
variety introduced to Alaska in 195 1 .) 
However, some nitrogen is con tained In 
the chitin mnlecuie of crab shells crnd Is 
released as amlllonia wher1 chitin is 

dl!gruded and ·s not d fonn usable by 
monogast··cs. The low ether extract 
would indicate a lower total rm£lrgy 
contt."'n' han l1sh meals produced from 
wa~t(ls of fm f1sh which have an oH 
corter t approximately four times tha1 
or k ng crah mPal Thl' fiber content is 
compoSild main'Y of ch1t1ti which s not 
<.Jig~>rtcd by monogastrics anrl would 
furthe dilute the torn! vailabJe rnP.rgy of 
king crab nH}df when comoared to soy­
bear o ii meal. Whole kinq crab meAl i~ 

composed of arge shell particl~>s (0.5 em. 
or about t /5 in diameter) and a ve•y tine 
powder whtch may represent the unex­
tracted mea· and VISCera. Following 
physic;;! separa• on through a 40 mesh 
scr~-:er1, the "iHllerial finer ttnn 40 mesh 
hoc! a I.Jreatar cr Jde protPin cont~nf and 
les~er arnnunts 'Jf ash and fib~r t h.m rhat 
retained by the scree-n, which contained 



Table 4 : Growth Performance ot P1gs Fed SevE re~ l levels 
of K.nQ Crall Meal with Corn (Trial 31 

Table 5. Growth Performance of Ptgs Fed Several levels 
of Separated King Crab Meal wtth Barley (Tttnl 4}3 

25'o 50% 75% 10()'l,f, 50'X. KCMb 100' <CII! 
I tem Basal KCMiit<CM KCM KC~ 40 40 ----

numl.J r of pi!)S 4 .e 4 4 11 
Item Uasal Whole Mc.~h Wllol . Mesh 

KCM li• .al"\l mtakc.% 0 5.3 10.6 16.0 21 .4 ll.fl bcr Oil IQS 4 4 4 4 
avera<Je da ly ga1 , lb 1.87z 1 9tll 1.633 1.67h 1.4 7c KCM dieta-"V intake,% 0 4 I 4. 1 9.3 7 .fl 
avcrilgt Lf 1\1 feed con •. , lb. 6.16 5.98 5.68 5.54 5.98 
fccd:g, i, rat10 3.31'-' 3.25:1 36CE 3.811' 4.1 'Jf 

<IVNagc d~ ly gatr, lb I.GC I 6' 1.62 1.25 1 58 
av 1age daily rc"d cons .. lb 5.3f 5..18 5.37 4 .22 5 17 ---- ft • . d ga n ratio t31 3.59 3.30 3.79 3.42 

8 Kir g c rai.J meal. 

NOTE : a b,c,d,e, l values follownd by the same letter are 10t sig· 
,,fie;; uly different IP<.051. 

0Thts t iJI is presently being replic:n~d. the data gtvcn here were 

1 
not statist;cally analyzer! 
'K i11g c: rah meal. 

less crulfe l)rot f'm a 1rl r~reaNr amounts of 
ash and rher I til hner "'late i I renre-
sonted IJtSCNa <1'1d un~ tractP.d meat, then 
1t should have a ,,gher prate'" contenr 
ancl a llig er-quallty ruotem th;m li1c 
whole nlf'<.>. whrch co tains S<Jme c uelc 
protr n in rhe <lmtno form on the Cl tttn 
moh cue i ht •efore, ~. fine material 
'IICIU I b!' exot·Ctcd to be a hlgher-qu;Jtity 
J>rotein sup .. ment than thi:! whol" moal 
for monogastric tnim.>IS. 

Grow h p. r ormance nata front 
Tr als 1 and 2 IT db ~ 3 ) wfm. combmed 
since no cltHertJncc ;n performa,ce was 
dett cted l·t!lWE"t the different initial 
body weights. AvuoQC daily ga~ was 
not 5iyniftcantly d fferent between rhe 
bwal and the 25 and 5Q':\', levels u 
rcpl 1Cemcn of crude protein I rom 
soybean meal with kin9 crab meal. 
Huwever, the efficiency of gain was 
shgr y reduce J at the 50% eve I of 
replacement S •lr tttl1tion of kmg ctab 
meal tor soybean meal , t t e 50% level 

would uepend on the re lative prices nf 
he two suppltlments. A 50'~-b replact rnent 

level cor espo• d~ to a total dtetarv tna"e 
of 6.3%. ,.he 1 "rlu• on of mg crab 1'1eo! 
in comrn,..rcial s\11 ~ diet5 shoulrl h~a less 
than 6 .3n, to manta n bo th~> rate and 
eHictency vf ga111 At the 100~ .. replace· 
m£ nt ll 'If! , th~:: rate of gain was signi · 
ca tly loHm th.. the basal, 25, and 50'l4 
rl' pi cern• nt I eve s and tl' o efficiency o' 
ga.11 was le~s t"'an ~~ e basal and 25"~ IPvel. 
Th•s rntl cated tho.~t the 100% replacem nt 
level did 1101 f .mish enough d gcst.Jble 
p rotein to '"place soybean m' 11 economl· 
cally as the soil' supplemental pro Ptn 
sourCfl . Averoge daily fllfHI consumpt ion 
was s1 milar for all d1ets ami indtcated that 
pal<nahtlttv of d ~'t connm nq king crab 
moal ma-y not h ~c been a major p oblem. 

G owtn pcrto•mance of p gs ftd king 
c ab JTie<l, w n corn is 1 rasented in Table 
4. Afthwgh co n •s not woduced as a 
ltvestock feed m Alaska, corn soybean 
meal diets arc f ... d to opprox irnately B5°~ 

ot th• pork 1 f(){luct:d ttl the •· Ll "'cr 48." 
Alaskan shell fish meub re marketed 
through Senttl • and mily be cons de ed 
fot rncluMon m corn·soyiJean meal diets i' 
the tcetlinrJ value were known !or king 
crab meal In corn-uascd dtets. Both the 
rat·~ and cff•ciency ol gam were no; 
significantly cltfler<>nt IP<.05} b• tw!!en 
• • basal and the 25'" r ulacl}ment level, 
A11• nJge da ly gat .an feecl df ciP.t cy 
tr r til!' bO, 75, anrf 1 00!6 r~pl jccmen 1 

luvels WHI ~ oni .. <"lr' ' y IP.S~ (P· 05) than 
the I.JJsill nnd the 25'. IC'Jel. Reotacement 
o~ soybea mec w n kirnJ crab meal at 
the 25~, vtll corresponlh!t.i to a 5.3''{, 
l!lVol Jf <ill rary inwko The mox 1rn1 rn 
pract ical u L11":zation of king crab meal n 
sw ne d"ots us a percrmtage ot dtetary 
intake would W bctwren 5.3 and 6.3l)E. 
wh1 th •ro was no dttfcrence in otowth 
perforr •~ ce in ccm·soybean diets (Trial 
31 and or 1, a sligtn ri!duclton in Iced 
eff&c:it"'lC'i 111 bnrley-~ovbean cftets (Trmls 
1 antJ 2). respt:Ctlvely. 

The viscera, un1xtracted meat and, in the cas:e of shell fish, shelli that would othi:!rwise be discarded as waste by seafoort-processing 
plants can be salvaged and manufactUred mto a hign.quah ty, nigh·protein feed meal for swme. 
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Meuls p roduced by plants such as that shown above, at SPcward, can salvage a valuable food-p rocessing by·productand holp to cut casu 
wh1le 1mprovmg the efficiency of swin e production. 

Gr.1wth per4ornnnce ol pigs fed 
s~p. • Jtt c kinq r-r- b f' eat is presented in 
1-u•e 5. l ht uv~ a<P daily gains were 
··m• II lor th~ I asal, so·r.. whole 11l~ ll, 
a cl 50 ..nd 100'/o ll•ll t<>d·m'eal diets. A 
re<tuction '" c~vt•• age cl .. tlV g110 '!sulter 
from replacement o J0{)-'n o the ~ov· 

llean oil r 1eal with wholr: king crab mt>al 
and this was ~imrlar to lhe results n the 
·rst threr tr"ols. Feed effic1ency wao; 

reduced only at 1h'l lQO.v level of 1e· 
p tc• ment w11, whole m~;;ai. A eduction 
In feed effic,,.ncy Jt the 50'~ level with 
whole king ct ab 111 al was not detected a; 
r\!port.cd in barl •y-ll<~sed rations In Tt~als 
I an11 2. Phys1cal st>pa101tion at 40 mesh 
removod some of th 1 shl!ll wastrs a tl 
rlOs.sit- \' resulted In a rr.ateriol (<40-
mesh) nat represented 11rotein from 
vrsc(. _ i!Od unexnacterl tneat wastes. 
VIse r and unuxtractecl meat would 
cant 1in et h1ghcr-qua!ity prutem anrl have 
.J fb"ll :.i v uo nenrcr lh,Jt of soybean oil 
rncal. F urthQr work 1~ needild on th£ 
r. l lects ol phy~icnl SCil<Hatlo but t m;~y 
re1.1re~nt a low CQSt method of 1mpr011111!J 
crab·nlc~l wast~s for sw nn. 

CONCLUSIONS 

K111q c rai.J m•Jal can replace 50'\ of 
lhe Crtrl P. prorern from soybean meal In 
harley·soybtlan meal diets w1th ~ slight 
reduction in teed e!flciency. King ctah 
meal can rt p loce 25"f. of ,he crude 
prot in of ~oyl~ean mea: in com·soybean 
meal d1 ts. The m;J>dmum levC'I of king 
crab mcnl as a percentage of d etary i -
take ~""ould be b~twcen 5.3 and 6.3" •. 
Physical Sl!flaration If' y bo.• a low-co st 
method of improv• g k1nq oab meal as a 
pro!t n supplemerlt to nonrumirHII t 
livestock The cost of king r.rub meal I~ 

Bl>prox·, late ly one-thu·d that of soybean 
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oil meal il Alas<a nd, whe mclucll!d 1n 
swine diE:l at I Jvel 1eporteu above that 
,lo not altd rail' o• c.f1ciem:v of ga n lht! 
total cost of sw1111 product~e.n ca• be 
substantially recluctH'i. 
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Buckwheat 1n full flower. 

BACKGROUND 

Buckwheat has never ranked as an irnporun crap In 
Alaska, even though it is not new to the stale . Prior to . h~? 1867 
lJni cd Stat~ purrtlase or The ter tory, Russran &orii:Uit .r I 
colonies were repor ed to hav11 grown thi~ crop succf!~sfully :tt 

Yak tat and at varrous plac:r!S rn the Cook In et 3 ea (3}. Shortly 
after their establ sl nwnt near tlw turn of ~he century, the 
Alaska Agriw ltural Experiment stations began reporting suc­
cesses wuh Juckwheal. In 1899, buckwheats obta·ned from 
S•t...P.-~ia anrl Ma1., were qrown Lo n.;nurity on test plots located 
il( Srlka and 1<1: di {4). 0VIn the y"afs, small patchrr of buc, k· 
w "Lll ha11e bnen a• (j continue LO IJe grown n Alaska. In t. e 
past homestea IBrs ireouefltly grew buckwheat <IS a first-year 
~rop on newly cleared land. I t was also popUidt ;;s a green· 
manu re crop w eceding fJOtatoes. rod.iy, the l1 ttle l1uckwhc, t 
produced in Alask< is grown prim11triY by organic haalth food 
enthusiasts on a <Jery sm<~ l seal~. Also, a .r.w People liv·nQ m 
r •fl"Ote UUSh arPaS \(til !}rdW buck\"I1Bat tO SUpplement a SUUsl$ 
umre l!f~sly le . 

The commortly cultivated buckwheat plant (Fagopyrorn 
esculentulll Moench) is enti re y different fran other grdrns a d 
1~ f'lOl a grass. It is a summer annual wjth brarH:hed s1.et 1s and 
broad, arrow-shaped leaves. Flower panicles (loosPIY and lrrequ· 
lnrly branched clusters) and leaves t se frotr' the 1 OIJes, hath on 
tllP mai~'" sterr .:md brancht•s (aboJe) . Gr 'lWth nat) is ndP.tcr· 
IT'inatc, with flowers opening mort! or l~s continuously until 
clima1 ic cond1 1ons beco iT'C un favo(able 111 the fall. Consequent· 
lv, the seed c.rop cJoes not all matl.ll" at ona time ( 1, 5) . At har· 
vesl , !lower~ . gr~ll se d, dtld mature seed are presen• on the 
plant srmulr;rncouslv. This cond ton necessitates swathlng <1nd 
field dryrng IJefore th~ croo can be combined. Swathin 1 is 

A~soclate Prof!I5SOr of AgronOITIY, Agricultural E:~~per i meot St ation, 
fairb<mi<:s. 

Buckwheat 
A New Look at an Old Crop 

By Frank J. Wooding• 

usually carried out rmmediately after a <•lang frost . or wher 
<Jpproximat.e ly 75% o the semis 3r!t mature. wlla:htlver evP.nt 
occurs h rsL Seed shattt::ring and loc1g n11 c:m oct:lH soon <Jftl'r a 
severP t rost (2). 

Buckwheat yields are gcnerully lawN tt'lan arr those c r 
other gram~ but the vahrll in the marke, plact.: i~ J~ually highur. 
In Canada, yields rangrng from 15 to 19 bushel~ per acr·r. re 
common, al·hough 38 bushels per acre or hi0l11~r 11ave blliln 
recorded (2 }. l nited Stale!; l.Juck'<'lh!!at Yll:!lfh hJve I>Hon rulat1v11 
ly cons ant O\IPr a f:>Hrio(l or many years, avPraa ng around 20 
lloshe1s por acre 17 8) Th~ lack of Mprovemont 111 y'ctd 15 a 
rna]o reason why huckwheat produc on rr thr US. 11M :Je· 
clinetl from a high ol 22 m ·nion bushels in 1866 to 366,000 
l.mshels m 1970 (71. Tl1ere has bP.fm lrttle effort to improvf' 
lwckwhea hrough plant l <>etfir>!J Modem vaneties uf other 
!)rain crops have steHdlly incr!lased thefr yield srtvantane over 
t hat ol buckwheat (Gi 

RECENTLY DISCOVERED MARKET POSSIBILITIES 

Doring the tdll ri , 9 77, an agricultural trade mission vis· 
ited thP Or'le11t in seu en of markets for Products rrom .Aia~kn 
anti found sev .ral Japan !SP triKle fi ms Interested rn purchosrng 
bud wheat (9}. In Japan, cor1sumption of buckwheat ,;xceeds 
p• oduction, and, in recent V"llrs. the Japan~::se ~ilVP irnpo ted 
approx r mau~ty two th irds 01 ~ht• Canndlan crop from 87 700 
acres. The Japanese mrx L.uc wheat flour '"' h wheat r our in 
the r:1amrtacturrng ol .JUcl wl1eat nooCJ les. Hulls rrorn tho seed 
~ e used lor swffing pillow~ (21 

ConsequP tly , the possibdrtv of a lucrative Japanesf' mor· 
1<<~1 for buckwheJt ~~ m'J iat:.ed rflncwed interest in ~rowinu this 
crop In Alask . Howevu, no recent research date wue ava. litl.llc 
on growing buckwheat in Alaska. It was indeed t•mc tor thr• 
Agricultu ral Experiment Stat1on TO tdk~! a new look at an ole! 
crop. In Hl78, a mieHrch program was rni1iated la re-ev ua to 
buckwheat as i.l crop for hlerlor Al:tska 
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Table 1. Buckwheat trtals conducted at Fairbanks and Delta-Clearwater in 1978. 

Fairbanks ---- De Ita-Clea rwa U' r 
Seed Yield Ripe Seed at Fmst Sceda Yield Ripe Sr!ed at Frost 

CLtlt1var (Vanety) 01 Type Seed Source bu/acre % L>u/a<:re % 

Penr~ql,ad PennsylvcmiJ 51 .3 85 15.7 55 
PA Composiv Pennsylvanm 21 .7 45 4.8 10 
PA158 Pennsylvania 17.7 40 6.2 10 
Tokyo Canada 34.2 70 8.4 30 
Man can Canada 26.3 50 4 .5 10 
CM-15 Cnnada 43.0 90 30.3 65 
Tempest Canada 77.4 75 10.9 35 
Bofan Soba lHokkaidol Japan 14 .1 35 4.0 10 
Jap<mel;C llhnois 35.2 70 19.6 55 
Common M.nnesota 33.9 55 ~\ 25l> 
Common New York ] 3.§... .§Q_ 

Avcra90 30.8 6 1 11 1 31 

3Thb s1anda1d test we1ghr nf b11ckwheat 1s 48 1blbtJ. To express v•elds as lb/acre, multipy btl/acre t imes 48. 
bCommon buckwl ~at 'rom New York was not p lanted in the Oelta-Cie<Jrwatr r trials. 

RESEARCH AIMED AT IMPROVING YIELDS 

For the Initial phase ot the research, seed o f eleven differ­
ent l>uckwheat cultivars and types were obta•ned from Canada, 
Japan, Pennsylvania, Mmn~sota, II inois, and New York . Test 
plots wcm planted at Fairbanks and OP.Ita-Cieerwater. A list of 
entries and the results of these trials are given In Table 1. Fair· 
banh s yields were noticeably higher than those obtained at 
Dt:lta-Ciearwatcr. The growing season for buckwheat at t he 
Oelra·Ciearwater site was abruptly terminated by a kill ing frost 
wh -:h occurred dunng the thi rd we!!k of August. However, 
CM-15, ::tn carly-matu•ing experimcnt<JI line, produced a very 
resp ctJble vield of 30 bushels per acre. A6 Fairbanks, the 
growiny season was mo' P. than a month lange1, e>-. tending 1 nto 
late Seprember. Two buckwheats, PennQuad and CM-1 5, pro­
cluced exceptionally high y ields of 43 and 51 bushels per acres, 
respectively. 

CM 15 and PennQuad show progress in o\lercoming the 
Indeterminate growth habit wl,ich has kept yields low ancl made 
h<liVP.stlng difficult. These two buckwheats reach£'d r eak nower· 

Seed of four cultivan of buckwheat: A• Mancan. B=Boton Soba 
IHokkaido), C.Pennquad, and D=CM-15. 
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iny early m thE:! g.row1ng season and me soed rnatured faster ano 
more u niformly I han all otrer l.'ntri>!S In the rest. Pennquad is a 
large-seeded tet raplo id vMit't) develoned by the P nnsyl\lania 
State University (6 ). CM-15 is a sm1ll-seeriad experimental hne 
developed by the Agricu tural Conada Research Station at Mor-
den, Manitoba. 

Tw o large-seeded buckw~>eats, Mancon and Botan Saba, 
wnre included in the tesr lx!cause these vanetias cummdy satisfy 
a major p ortion of the Jdpanese ma1 krt Mancan Is grown m 
Cnnada primanrv f o r expon to Japan {2) . Botan Saba Is grown 
on Hokkaido, the nor thernmost island of Japan, and its quality 
is highly valued by the Japanese. Both varie tias were la te matur­
ing, had a high degree of indeterminate g owth, and produced 
low yields. Their poor adaptation to mterior Alaska was parTicu 
larly not iceable ot the Delta-Clearwater s1te where the growing 
senson was shortened by an early frost. 

Seed samples of Mat can, Bolan Saba, PennQuad, ond CM-
15 are shown below. Samplns of Pennquurl and CM-15, the two 
most adapted varieties, will be $ent to Japan for quality malysis. 
It is h oPiJ{l lhat at least one of lhese varieties will bo aoceptable 
for the Japanese m•n kctJJ 
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Mine Reclamation 
1n 

Portions of West Germany, Union of Soviet Socialistic 
Republics and Alaska 

There are t11 iP.e obvious justifications 
for ~P.c l aiming lands damaued by surface 
mining. In o rder of thei l p riority, th ey 
are· 1) to reduce 'ind /or el im inate hazards 
to l1uman heal til ancl well-being, 2 ) tore­
store biological p roductiv tt ies and capa 
cnies for uses unfeasible on mine sooils, 
J'ld 3) to rem0 \11:' u nsigi"Hiiness, th us pro· 
mo~tng acsthe l cs. The 95th Congress 
p,1ssed an ac ent ti ed the " Surface 
M n·ng Control and Reclamation Act of 
1977" which was aimed at regulati ng 
~unace m ining operations to "estai.Jl1sh a 
n<~t•anwid!! p rogram to p rotect society 
and the environment from the adverse 
effects of su rface coal m ining opera tions" 
(5~ . Another stated r u rpose was to : "as­
sun that the coal supply essential to the 

at on's energy requiremtJnts, and to its 
econ omic und social well-bein~ is provid­
erl and str ike a balance be tween protec ­
t•on of the envi ronment and agricul tural 
prod uc tivity anrl the Nation's need for 
coal as an essential source of energy." 

Congress also noted th at: 
because of the diversit y o f • rrain, 
climate, biologic, chemical , ami o th er 

• At.socia te Professor of Agronomy, Agricul­
t ural Expe.,ment Station, Palmer. 

By Jay D. McKendrick* 

physical conditions m area~ ~ubject 

to mining operattons, rhe primar y 
governme ntal responsibili ty for r1e-
velopinq, au thor izi ng, ISSU 111g, and en-

forci""'O tllQUiations for surface m in1ny 
And reclamatton opera1ions. subj .. ct 
to this Act snould rest Will- lh(' 

Stutes (5). 

Unreclaimed heaps in a f ire c lay m ine of the USSR produce only scauored patches of 
vegetat1on. The low soli stockpiled on the horU:on will be UMld to return th ts area to its 
original cro p-p roducing capability. 
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Coane-texturod materials are used to con· 
strucL roadways among rec laimed field$ 
of lhe surface coal mines near t his West 
German town. That practice not only 
prov1des ben er roads, but also saves valu­
able loam soils for crop product ion. 

Permrtting !>l:ates to set thei r own 
environmental reclamation standards 
1pp£'a1s to be the most approprmte arrion 
10 tnls Instance. In order for Alaska o 
miu;n. st rch a program a certain amount 
ot technological mformatior. would Lie 
nP.P.d11d Perfunctory mrmicklng of stan­
dards set in oth!!r states woulr.J be inap­
propriate fo r Alaska due lo bas1c environ 
mental cliffEmmces between Alaska and 
the other stattls. Surface mining rcclama 
tion projects n otllN cold rogiuns, such 
,1s \Jdrt~ of the USSR and Canada $hould 
have more relevance to Alaska I han thost 
of tho: tP.mperate United States. 

nurlng the summer of 1977, thl' 
u thor and fou r ottler Americans spent 

.tlmost th r·e e weeks Jl" a rapidly paced 
rnspection o f mine rec:amat ion projects 
1n p;t lS of the F-ederal Republic o t Get 
manv ar1d the Umon of Sovil.'t Social~~­
t rc R!?p Jbltcs. O ttH!t< In t he delegat•on 
inc.:lut.lcd. Harold T. Jm!]ensen and Don 
Calnoun, then o f tne Bureau of Land 
Man gernent, now retired; Richard 
Hodoer of Montana Stat~; Unive rsity ; amJ 
Farre I Branso'l of t111l U.S. Geological 
Survey. A seri~s of pr·otocol meetings for 
the excnan!)e with the USSR COITIITII!nCe<l 
in 1972 with the sinning of an agreement 
to cooperate on eflY ronmental matters 
The agreements ncluded previous and 
~ubsequent visits to the Un1ted States by 
Sovrer techmci~ns and scientrsts. 

The goal of such llilateral exchangt! 
is the ex pedit ious lransfer of env ron-
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mental technology . The demands for 
more energy f rom coal re~ources and the 
concerns over erw tronmlmtal damages due 
to mining il re obviously in conflic t and 
can be resolved only with compromrses 
and rapid technolog•cal advancements. 
How var o rJs nations arc meeting the 
challenne is of interest to every country 
facing the dilemma. Normal scientific 
commun1cat ion processes have been 
notonously slow amo ng and between 
natrons in the pasL 

RECLAMATION EFFORTS 
CAN BE SUCCESSFU L 

Examples of sur.cessful reclamation 
were observed in both countries vi51led. 
Germany has a longer histo ry or reclama­
t ion {about forty years ) than does the 
USSR {about twelve years). In both coun· 
n·ms, where reclamation is either under· 
w-ay or completed, the usu al goals are to 

Slurr ies of loam are pumped into dyked 
areas during the reclamation of West 
German coal mlne spoils. 

develop either agricultural c ropland and 
iorcsts or to convert the spoils into a pub-
lic recreational facili ty. In no instance 
is wilde rness or wildland management a 
part ur the reclama1 on program, a goal 
wh1ch might be desi rable fo r parts of 
Alaska. Both the USSR and the Federal 
Republic of Germany , eem to be most 
concerned with maintai ning or expanfl ing 
their nationJI food, fibar, and wood pro· 
ductton . This is ohv10usly Important In 
Germany because of Its relat ively small 
size. 

Such production is deemed a nec­
essary goal by members o the Mrnrstry of 
Agricu l~urn in Moscow because, even 
tl1oLrgh the USSR has a vast lanrl re· 
sourct?, lhat nation '~ arable soils amount 
to only l a'?u of tht land, of which 70% 
require irngation. Further encroachment 
o1 urban development and industri'!llza· 
t ion on croplands is oi major concern to 
the Soviet QOvP.rnment's agricultu ral spe­
cial ists. Thus, reclamation is aimed pri· 
manly at restoring brological produc1ivity 
untl land-use capabJirtres, rath~Jr I han aile· 
viating ha.zards to human health and/or 
well-being. 

Wilh respect to Alaska, we saw only 
one example of (eciamation in a cold cli­
matr' ar u none in dedicated wi lderness 
ar12as But a recen t report by K~>vin Klose 
In The Washington Post (3) suggests the 
USSR is beginning to str ip mme m perma 
frost regroos; conset uently, rr.damation 
problems lrt rhose areas of Sitmrta may be 
envtronrnentnlly similar to some Alaskan 
locat"ons. fu tu re bllateral exchange 
should allow Alaskans who are concerned 
with surface m·ne reclamation to vrs ·c the 
S1ber1an sites. 

ADEQUATE PLANNING IS 
IMPORTANT 

We observed several pomts rmpor 
tant to minn reC"Iamation for Alaska - and 
the Unnod Stat~s in general. The cambm 
ing of reclama1ion goals with those of 
mme development before exclJvation 
begms is tun{lamentally critical LlP-cause 
recinrmi '9 older mlnt! spo1ls ~eems to be 
a greater problem than taking care o f 
current spo1h. Completing the job whrle 
men and equipment are stil l in the vici 
nity s more ol •Cier r than moving back 
into abancloned sites, Wnhou plnns for 
savtng 1hPm, surface! soils wer!) irre triev­
ably lost during past mintng efforts. 
Borrowtng soil from one area to rnc1atm 
another is rhe only option und1!1 such 
co1 dittons. and that ·s often an ur1accept­
able alternative. 

Sav·ng surface soils is obviously a key 
to restonng l.>iolog•cal production Once 

Ahor thn slurry of loam has drted, farm· 
ing begins on the roclalmed fields of the 
lignite minrng district. 

Tho sapling plantation in the foreground 
will develop into a foreJt such as those 
beyond the farmland in this view of 
reclaimed mme spoils tn West Germany. 



suitable so• ls are replaced, planrs ancl 
ani rnals can be ree~tablishecl in t he an"!a. 
The kind of biological cor1muni ty desired 
dic;1ates the necessa ry technical options: 
deterfl ming whicn options should be 
nppl lea w1ll likewise, lte fundamental to 
an\ program in Alaska. For instanco, in 
~ome of the German coal fields, regula­
tions iemand that a certa· n depth of top 
s01l lJe replaced on croplands. At some 
Sites where the amount or naturally 
occurring surface soil is less than tha t 
required in the regulations, requ in~nts 

ar ~ met by topping reclaimed fo rests and 
roadwaYS wit h COil! Se-textU!ed and sub­
soil maLc rial~. lll rreby saving prime sur­
face soils fo1 llle adjacent croplands. But 
e11en with the savings incurred by this 
pr.u:tu-:e, top soil IS borrowed from cthP.r 
areas lu meet t hP regulatory requirement. 

FLEXIBILITY OF REGULATIONS 
IS ESSENTIAl 

Each mine has its own special cha~ac-
1flll~tlcs and pro biPms. Fo rest reclam~ rion 

of ,, surface-m·ned o il shale deposit in 
Esto 1ia succeeded IJy transplanting sop­
lings onto the rocky ru bble, and the 
resulting foresu resemble those aftr.n 
found on d redge ta1llngs n~ar Fairb8nks, 
A.aska. Mu lchtng with pea: seems to bn a 
satisract o ry <oi treatment, anc1 no top 

When surface mines are terminated, a 
void in the landscape usually occurs 
because of t he mineral$ removed and the 
displacement of overburden. II is most 
economical not to try fi llmg such voids 
with borrow, inste ad they can be turned 
mto lakes and reser11oirs which have n u­
merous uses such as th is recreation sit!) in 
West Germany. 

Two U.S. observers wall<ing a country 
road with 1hoir German hosts. This area 
was once an open-pit ligmte mine . 

Recently reclaimed wheat field at a 
Ukraine mangane$e mine. Undulating 
tO!JOgraphy results from di ffe rential stH­
tling of leveled spoil heaps f rom the m.ne. 

Ukrainian students pickmg currants grow­
ing on reclaimed manganese mine spo1ls.. 

so il was used on those Eston1a n sites. In 
corllrast, top so tl ng with surface hor;Lon 
malerials is quite important for cropland 
reclamation in the Uk raine. r " rrac ng 
steep slopes ir1 the h igh rainfall d stnct 
of Georg ia is nc>t necessary to contro l 
erosion. In that area, eXf)O:>ed soils remam 
l.J<nren for only two to three weeks 
becCJuse naturnl plant i'1vasiun is vory 
rapid. 

In other localities, terrac ing has 
proved imrortan t fo r controlling runoff 
e rosion. Tor soil was placed in trenches 
cut into spoii materials to establiSh a 
successful demonstration orchar d near 
Or.J7honikidze. That innovative tee -
nique is par ticula rly usoful on o u ~poils 
for which i.lvailable top so1l is qu1te lim­
ited. Ol.r group observed ongoing teS"'5 a t 
t he samo exponmenl statiun to evaluate 
p• oducnon of 11'1 rous medicinal crops on 
mine spoils. Exi!minmo such untradi t o n<1l 
c rops seemed JPPIOPriate since many 
medicinal pl~n1s are rather "weedy" 
TJr. mbers of n•.Jtural flora and may be 
physiologically adaptable to soils too 
1>oor for ordinary crops. All plantmgs 
appeared to have been seeded. We sa"J no 
major uses o f vegetativ l! 1>ropaga tioo on 
reclaimed mine spo il~. 

Creufng publ ic recreation areas was a 
notable achievP.ment rn both countries. 
Thf! forma tion of a lake for swimming 
and fish ' r'g in thP. semiarid zone ot 1-te 
Ukraine was obviously wolcomed by the 
local ci tizens. Romammg h1gh wall s and 

rP" tOV~iPC. spa I heaps adt.led interest to 
an uthmw1se llat tc r r;~in . Chiatura, a vrl-
1.11" In thP. mr. untaii10lJS I egion or Geor· 
gia 1ackcd level grou 1d: thus. torrni1'!-} 
p 1rk and otht!r level are~s on m1ne spor I;; 
for school playgrounds salitohed a par trc -
lor local need. 

In GPrmeny, the 1orests n~sult1ng 
from planta1ions on m•nc spods are 
beal.. fu l a• •1 remarkai.J iy •latlual rn 
appearance and rarn inrfcc the out rot of <.1 

recent c:omment by Solmut (1): " f\>'a •v 
of us Who tr<:~\1~1 i E uope lrnmc dousiy 
ndmirt! the he<~ut es o rhf" coun•·ysde 
whllre lr teld ly "Velything ho!i lw.cn 
nhan~etl by the hand !lt man. " 

In uo1h count~ "S , 111 • ~mt bcnrll­
cial tesults c: 1me from lon g,- tem .. ommlt­
ments to~ bo ll ·es.eatd a d app01ciltions 
of echn.)IQ!JV · Tt.e jc.>rnrn!J together of 
M!Jinrt ing and bmlouicdl scitH'Iccs .o 
:Jehtevl! com• 1on \JOals •s essent1 al. The 
Sov1e1 technology dlvidt: s m ,, in!] rec lall'a· 
1ion bP.'IWc!.'n "1ec'"ln•cal tecult itJat ion" 
and "b10logic.1l recull ivar;on" of lands 
(4). (Translations from Bu~sian •nvanc~bly 
refNrcd to ·Hcultivation" fnr the English 
terms " reclamat ion'' or ''r~>lll!gctation " I 
Top-soili q and reconlc• Jring o I l.a •d· 
scapes is a major part of t.lw r~chnicdl 

phl:lsP.· agror omtc and hor t cultural appll 
car on"> c:onstiturJ. t e b o log"cal phasr.. 

Sod fl'rtil itY :md toxicitY mapr. or 
C"Onloured terrain are most 1mpon ant 
to thl biological rr.cu .IVHtion phase 
Nut rten l defici~cles noted by the Sovret 
tf:d'nll::tans Included n itrogen, phospho 
rus, 1 d occasionally potassium. Alfalfa 
and san ain , two cJorrnlStrc leuJmes. arr. 
of e• grown on rcdatrn•'d lanrl to h111lo 
smi ~1 t1 oge • )Uppl es. Sal1n11') ::md <Jika­
Hnl ty arc two probfNllS ~pec1'lc<J I Iy men 
tloned In relation to plart-growth p o· 
blt!m..,. Apparr.ntly, lhn pr,1CLce of i tan 
.:v~ sampling to fJrovicle lnrge-~cale ,. aps 
of soil nu tric• t stntu.., i~ a bas•c: step in 
Soviet aqricufturc, accorrlrng o our on 
vcrsatior s ill [be RPpubl c of GIJO!l:lfa anrl 
a report by Va7hemn. et ill (BI. In con­
tra.sl, soil~ m rho United St.Jtes are yenr.r-

A recreation area surrounded by forest 
plantatiom was t:~reat11d 1n thi-s va1d left 
by urface mining near Ordzhonikidzn, 
USSR . 
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Two Soviet scien tiSts discu5s t he impor­
t ance of proper n itrogen and phosphorus 
fe r uhzation in reclaiming mine spoils for 
cereal production. The l tuntl!d plants m 
the foreyround rece1ved no n itrogen ; the 
talhn barley was fe rtilized With both nitro­
gen and phosphonn. 

ally mapped onlv according t o their gene­
tic ~formation ) t ra ts. To somA Soviet soli 
sc ientists, genetic m aps do not account 
for man 's ove rshadowing influences on 
soil ortilitY and a re thus inadequate for 
proper management ot soil nutncnt re­
gimes. 

lHE COST FOR RECLAMATION 
Thr. cosr of rt'clamauon progn:uns 

m u!>t bP, reasonable in relat1on to the 
value of the mmeral resources and the 
resultant land use after mining. Regard· 
less oi how reclamation is accomplishN1, 
t he consumer pays tile price either in the 
fonn ot t axes o r in the r->rice of product:s 
and services derived from the rrunes. 
Sov11•1 opera tors seem to menno n recla· 
mntion costs more of1en than their 
German cou nLerpar ts. That may have 
resulted from the Sovie ts either sens1nq 
accomplishments i f' ach1evino rRclnmation 
ecor'lom·cally of from beiny keenly aware 
of new cos t burd lln s tha t were recently 
lncoroor~u>d nto tht! Soviet m ining o per· 
a tlons. Reclamatio n costs of o ne manga­
nese m ine near Ordzhoo ik1dze . Uk raine, 
declined from over $8,000/acre to 
82.400/ ecre since rPclamat ion programs 
w<:rt. n itiated, probably re fleeting a 
geanng u p pcriaci as the technology for 
reclamation was Inst ituted. 

LOCAL CONSID ER ATIONS 
Abid"ng by local co nsiderations 

under the general guidance of broad 
national gonls ach ieved ernarkable results 
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Ill Germany. Thnt ap proach apparently 
a llowed fo r local variations. Even t hough 
th~ Soviet mine reclamation pro jects are 
achieving commendable resu lts, their 
approach lacks the ' rnesse o f their more­
experienced, West Germ an counterparts 
and resemble some o f the ea rly reclama­
t ion attempts in the United States. The 
central-r lanning approach of the Sov1et 
governm ent received a poor rating on 
environmen tal m a tters by Goldman (2). 

Alask<l con tams an eHimated 558 
billion tons of coal (6). A sign ificant por· 
tion o f that could be surface mined, but 
presently only one commercial m[ne Is 
operati ng_ A substan tial portion of 
Alaska's coals oec~Jr on the North Slore 
and ;nto the Brooks Range (1). Climato­
logical, biological, and damographical 
features comparable t o most of Alaska's 
coal fie lds occur in some parts of t he 
Sovie t Union's eas·crn SibN ian region. 
Reclamation goa ls an d t echn ical requ ire­
menl3 should be sim•lar rn both countries. 
Th us, collaborating research r.ffo rts 
would seem to be a mutually beneficial 
appr oach . Because bot h couMries also 
contain vast areas subjected to r lacer­
rnrn ing disturbances in past y ears, study­
ing those old m ines wo u ld bo onr. place to 
begin stud1es on how to manO{Je fLiture 
coal-mimng di~tu1bances. T he Mineral 
Industry Research Laboratory and th P. 
Ag ri cultural Ex pe ri men t Station of th1:1 

Manganese spo ils il nd topsoil heaps rn 
nea r Ordzhonikidze , USSR. 

The soli t ary figu re of a woman herding 
cows on un reclaimed mangan ese spoil! 
ncar Chiatura, Georgia, USSR. These 
5Po ils may d ate back to the tJme whe n an 
English fi rm in iti11too m.ning in thl~ dis­
trict. 

Ur iversity of Alaska are cur rently co l i e~ 

boratmg on such a s tudy on placer spoi ls 
In t11e Fairbanks area. 

ALASKA SHOULD PROCEED 
CAUTIOUSL V IN DEVELOPING 

REGULATIONS 

There are two extremr.s 10 choices 
for min lnq reclamatton . 1 ) m proceed 
w11h m inimum agronomic nputs and 
allow natural biolog1cal successio n to 
reign; o r 2) to oroceed with maximum 
agronomic inputs, i.e. til lage, ertilizers, 
liming, etc. to ach ieve rapid plant c over 
Both approaches have thet r advocates and 
proper places. Blendmg nf the two tech­
n iQues t o fit loc:~l conditions w1ll nroba 
hlv hP. the most desirable cho1ce for 
Alaska. Howevt>r, fo r many pot ts o r 
Alaska and Sibetia, ~he relauve merl t.s o f 
the two ex tremes ilte larl}tlly unknown, 
and will remain so pending more develo p· 
mc-nts anti e.x penments. Under these con 
dittons, it is imperative that various recla 
motion opttons not ne restiiCtP.d lJefore a 
reliabl1! data bas~ has been establ•shcd_C 
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Observations 
of 

a Grass Bug 
on 

Bluejoint Ranges 

By Jay D. McKendrick* 

and David P. Bleicher*' 

Balanc inq ange utilization with 
ran']e productim is basic fo r successfu l 
range mana(]ement. Consequently, range 
res-earchers must be watch ful for any fac­
to rs affectinu e'ther the utilization or the 
production processes. Dtulng the 1978 
summer (]razir J seuson, large numbers of 
chlorot ic (color!! ss to yellow~ spots 
appeared on leaf blades of bluejomt reed­
grass (Calamagrostis canadensis ). the 
doMinant tall !]rass on ranges near Homer, 
Alnska (Figu re 1). In heavily dama!l~~d 

loC<l tions, the WOblem appeared On !;!Vf'ry 
toa1 of blucjoint shoots, and the plants 
appeared dwar ed as if su I fer ng from 
drought. 

Large populations of a sap-sl eking 
1nsect, [lrcsen t ()p tne lea~·es (Figure 2). 
wr. e judged to be the cause. The Insect 
was identified as lrbisia sericans Stal., a 

• Associate Professor of Agronomy, Agricul­
tural Ex periment Station, Palmer. 

• • Entomology Research Aide, Agricultural 
Experiment Station, Palmer. 

Figure 1 : A sap-sucking insect feeding upon the cell contents of hluejomt reedgrass 
cau$ed the light-colored $pots 011 leaves in thi11 photo token on nat1ve range near Homer, 
Alaska, 25 July 1978. 

t•ue bug (order Hemiptera) of the family 
M1rklae. Records show the species is 
rative to Alaska {2, 6, 7) with its dis n· 
hutlon in the S.dle limited to the south­
ern coastal rP.gions (Figure 3). S[Jecimens 
have been recorded lrom SL Paul anri St. 
George lslonds of tne Pribiloh ~ 10, 11 I 
and Urnnak Island of the Alruuan Ch[Jir. 
Mainland collect ions include WI! south· 
central coastal region ilnd (he sou1tieast­
etn panhandle. The totnl range of the in­
sect is known ro ex tend Ill to the USSR at 
Kamchatkn arltl on Bering Island. SoutJ,. 
ward rn the Western Hemisphere. the 
rangtJ includes parts of Orc!Jon and Cali­
forn •a to ,hi! San 1-ral'cisco Bay nrea. In 
those southedy locatiom. ·t nmortcdly 
feeds heavily on grain crops I l. 41. wheat , 
barley. oats and rye. W1ld mustards (Bras 
sic8), dock (Rumex). chr eseweed (Malva) 

and lidd~ neck (Amsind.ia intermedin) 
are Wfle>dy ul'ld wild pi<Jn ~ 'a /. seri£am; 
~~ known to feed \lpon ' rho5e teg1ons. 
A Hnm~-'r we obstmwd insP.ct on fireweed 
.lipifnb!Wr angusttfolmm i f.Ju t failed to 
fj~ d "Vitlr-'1C:e or d&mffg l~ to hal plan l 
(Figure 4). 

Th!' rnsect .~ charactf'r'led by ll dllll 
ollve-f.Jillck colo . i'l rough, wrinkled pro­
ntltum (dorsal plate behind the htH1rl). 
and rather Jensc f)UbeSCr-rce Oil the hear!, 
oronotum. and hcmelytra ( U1ickened 
'ront win!J'>I . 

1 h~y te~d bv 1merrmg their tubula1 
mouthp<Jrt~ Into l<>a tl s>~o.t!S a11d remr)lling 
plant juices. Such f11edmg t.,ua11~ results 
in a chlorotic spot around each feeding 
puncture because rh~ r~lnnt cdl!t •lie. 

Sim1lar g1ass buqs ot economic 1m· 
parlance in other pa1 ts of the Umted 

January / 1980 15 



Figure 2: High nu mbeu of the· g ra~ bug, lrbisia sericans, wero 
ohser¥'erl on bluefoin t reedgrass leaf blades on ran l}eJ near 
Homer, Alaska, during the 1978 growing seaso n. 

Figuro 4 : lrbisia sericans occutfed in hitge numbers on the leaves 
of fireweed, abo ve, but fiTeweed exhibited nona of the mas1es 
of chlorotic spots noted on bluejoint a' a res.uh or f. sericans 
feeding. 

State~ are r~lated to this spec ios 13. 5) 
Becall~ • •latively little is known about 
th h"''"IS of /. s&ricans, a stt.Jdy of Its 
cf lt>c son bfuejoint reedl]rass wns bogun. 
,n 1 " summer of 1978, we attempted a 
measure the relative POIJul ilt ron of the 
insect a several sites on native rangelands 
nr.ar llomer and to identify possiule 
l'!ffects on for<~ge production and quality. 

L~ar and whole-shoot samples ware 
collected and lmuly7rd for several forage­
quahry cornponen IS at the Pnfmer R~?­

scnrcl Cf'n ter 's laboratorv. Percen tages ol 
leaf drea d amaged by inSPct feuumg were 

also measured. Mmure eaves from blue­
joint plan ts were ashed (8) and exammed 
microscopically to see if there ware any 
relcllronsh ips oetween the pat tf'rns of 
silica depoSITed 111 the leaf blade c ells and 
the Insect's nfestat1on . We presumed that 
h1gh numbors of sifica c.etlls and heavy 
silica deposition m<~y hB>,•e di.~couraged 

im.ect leeding, 

SURVEY RESUlTS 

The survey of leaves suggested that 
leaf weight, nonstructural carbohydrates 

and c:ell conumts wrr~ !owi'r, and that 
c rude protern, Mg, Cn, <lrld hemicellulose 
percentages were hiqhf'r for leaves that 
l1atl been fed upon by I. sericiJns (Table 
1}. 

Correlation r:ocifictents were calcu­
lated f!lr rJalo from lle rnsect papulation 
sur vcy and whole-shoot analyse5 oi blue· 
joint plants (Tal>le 21. It was nomworthy 
that p·etcentages of crude prote·n. Mg, Ca, 
and hemrcellulose were posttively corre­
lated with percentages of damaged leaf 
araa and Chul TNC hotal nonstructural 
carhot ydrat~:s) was negatively correlated 

Figure 3 : The known dlstributiol'l of lrbisia sencans. in Alaska and tbe world. 
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with Js=af damage. The correlation coeffi­
cient be twf)en cell content levels for 
w~ ole-shoots was :;ligh tly negative but 
was more likely unrelated to insect dllm 
age. T he reduction i'1 cel l contents not~Jd 
in ·he leaves may have been masketl in 
the whole-shoot da a. 

It would be u 1wise t o con dude 
ca• oP·nnd-eftect relationships beh,...ecn 
the msect damage aJ" (1 1evcls of crude p ro­
tel''• Mg, Ca, hemicellulose, TI\\C, and cell 
contt:uts_ H.Jwever, the coincidences of 
findinqs between data for the leaves and 
for t.hc whole shoot suggests that future 
studtes should include measurements 
o l those fea tures with respect to the 
insect. Either the insect seh1cted plants 
wit!' such characterist ics or its feeding 
wa~ actually affecting those componemts 
in hC> grass plants. 

CorrP.Iation coefficients were nega· 
ti'JP. hctween /_ sericans damage and inso l­
uble silica content of bluejoint leaves. 
with a t rend toward higher insoluble silica 
levels in leaves wh ich nad linle or ao in­
sect datnage_ Exarn1nations of the ashed 
leaves revealed an array of silica ce ll pat· 
terns in bluejoint leaves which varied 

with in almost as much as among sites. It 
was unclear whether lhll' variation was 
either an artifac t o the ashing techniqLifl 
or due to inh~rent plant structure. At 
least th ree strUl:tlJ ·es resisted decomposi­
tion in the furnace and were believed to 
be si lica deposits: hairs on the leaf surfac~ 
(Figure 5), wa lls of some Plonga ted cells 
in the vascular bundles (F1gtn e 6 ~. and 
parallel chains of asymmetrically oblong 
cells, probably suriace barbs (Figure 7~. 

Plants most heav•IY infested by the [nsect 
had · hinner siliceous deposits and fewer 
and more sparse paralle l chains of oblonfl 
sil ica cells (Figure 8). In some inst<Jnces, 
vascular bundles (veins) in the most heavt 
ly damaged leaves seemed to be more ra 
sistant to ashing, nnd the interveinal areas 
were relatively dear after ashing com­
pared to those of thu lightly damag.!d 
plants. More conclusivE: evidences are 
needed rt:gardiny lhe relation~hip of silica 
deposi t.on to imect damage. However, il 

study of Hessian f ly res istances in wheat 
(9) provides reason to speculate that 
there may be some resistance to insect 
damage in grassf!s due to the presence of 
silica . 

The insect an<l 11s ,-rfects or blur· 
joint reedqfa.ss shot ld he ~ udlea lurther 
to deternllnl!' Its impacts on Alaska s 
coas 11 rangelands. Thl! imc~;t's consumr­
twn 0f ""Lotriu1ts and m relutlonship as a 
carr 'e" -or to I vestock ,met wildlife for 
torage 'ihould he measured Our prelimi­
nary 11111dences indica n~ sever<~! positive 
rorr"' at1on~ with .nsec damage anrl dc5ir­
ab c foray,., qualily factors . There i s <1 

poss bil t>y the damages lower th•' accept­
dblll·y of ~··e grass to livestoc k ~ n cl othPt 
ungl latcs. 

The: georrraph1cal di&trtbut•on of th~ 
1nse~;t ~pec1es in AJaskd should be bettet 
defined. Such quest ons as the 'ollowing 
should be answered . Does the Insect hc1ve 
a potrnti.sl for becon11ng economicall y 
serious pests on ranges am'l pastures thaL 
have lJe~tn al ered o r mprovrd with Intro­
duced grasses? W01 ld it a I feet .ony intra­
duced cro 1s? Woult.l thr> ill$eCt pose pro· 
blems to r grass-se!KI groWtJr s locatet1 w ,!.h-
ir the insect's natural ran91? What are Its 
,, .. ru ral en Hnics? How does 11 d sper~ 
and how far can rt miq1ate? Where :md 
wMen ar eggs laid? How d&.~ the insect 
overwinter? 

Table 1. Average weight per leaf for the two uppermost leaves on bluejoint shoots and eleven for;,ge quality components for th ose 
leaves on plants ranging from undamaged to heavily damaged by lrbisia sericans on the Ala~ka Agricultural Exper1m~nl Station's 

range near Homer, Alaska, 25 Ju ly 1978. 

Percenta~ --- -
Avg. Leaf 

IVDMDb 
Cell Hcmi- lnsoluhle 

Mg TNCa Con tern s Lignin Cdlulose Ccllulos~> Sillca nc 
Relative Weigt~t Crude 

L"ilf Darnane (mg. I Protein p K Ca 
------ --- ------ -- ------

Heavy 46 20.6 .20 1.49 .17 .17 6.9 63.6 42.5 3.2 22.8 30.1 1 /3 262 
Moderate 55 22. 1 .22 1.53 .26 .18 7 .5 68.8 42.9 4.0 23.5 28.R .69 260 
light 64 '22.3 .22 1.3 1 .14 .16 7 .1 64.0 4 1.6 3.5 2 1 7 30.8 2 21 196 
Nonfl 95 18.1 .22 1 42 .14 .1 2 8 .8 65.0 45.0 3.2 23.0 25.1 2.12 86 

rrota' nonstruc tural carbohydrates. 
'tn vitro c'ry matter disappearance. 

""'= number of leaves in collection. 

Table 2. Correlation coefficie nts for fou r1ccn factors measured on nine experimental range site5 sampled for insect numbers 
18 Augu$t ,978 near Home r, Alaska. Forage quality components are fo r whole, above-ground portion1 of shoots 

I. Total Cell Hem I 
L'gnin TNCb 

% Leaf 'X. Crude % Insoluble 
IVOMDa Sericans Insects Contents Cellulose Damage Proh in %P 'Yo K % Mg 0

', Ca Sil1ca 
-------

IVDMD 1.00 
I Sericans -.24 1.00 
~otal Insects ·.23 .97 1.00 
Cell Contents .77 -. 19 -.2 1 1.00 
Hemicellulose -.33 .64 .63 -.45 1.00 
Ugnin -.62 -. 13 -. 12 -.85 .03 1.00 
TNC .54 -.61 -.65 .67 -.49 -.42 1.00 
'>~, Leaf Damage -.08 .69 .78 -.01 .52 -.27 -.34 1.00 
%Crude Prote\n ·. 15 .73 .68 -. 11 .40 -.07 -. 71 .38 1.00 
% P .04 .72 .69 -.08 .42 -.07 -.52 .36 .78 1.00 
%K -.20 .62 .59 -.36 .40 .30 -. 75 .26 .87 .83 1.00 
% Mg ·.15 .62 .66 .01 _43 -.32 -.50 66 .61 .33 .31 1 00 
%Ca .34 .45 .55 .4, ·., 2 -.46 -.23 .52 .36 .32 .19 .50 1.00 
7;, Insoluble Silica -.04 -.58 ·.62 . , , -.72 .23 .18 -.59 -.21 -.54 -.20 .41 -. 13 1.00 

arn vitro dry ma ter disappearance. 
l>tot al nonstructural carbohydrates. 
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FiQU I'l 5: Fine surface hair and a 
few clon!]atlld cell~ m tht! vascular 
bundles are prohably insoluble sili­
ca deposition s1tcs. This le;;f carne 
from a stte where 3% of the leaf 
atea was affected by I. sorir:ans 
feed m g. 

F1gure 6: Fmc surface hairs and d is­
rupted chains of oblo ng cells (sur­
face barbs) are evident. This leaf 
occurtf'd on a plant hnavaly fiam· 
aged by /. sen ... .Jns. F ifty-mne per­
cent of t he leaf area was affected 
by I sericans feed mg. 

Fi9tJre 7 . Su rface hairs and "barbs." 
appear to b more heavily siltcified 
in t h is leaf c;om pareci to others ex­
amined This leaf carne hom a sit e 
whe re 1 3'~ of the leaf area was 
affected hy I. sericanr fcedmg 

figu re 8 : F ine surfoce hairs and 
"barbs" se .. med to be ,less sihcif1ed 
than in other examined. This leaf 
came I rom a site where 6SO/n of 1he 
leaf area was affected by I. srmcans 
feed mg. 

Photomicrographs of Ash Rosidues from Bluejoint Leaves 

If the life cycle of this insect were 
determined, Wt• would be bolter able to 
control I. snflcan:>, ~houlcl this become 
necc~sary. Such studi!!S would go beyond 
any imrnr dtate pro bll.>ms wnh the in seer 
and ICIULh on l>asic reid L!Ot1Ships between 
desir, bl1. and undesi~a!Jie ran~rland spe­
cies. From o ur obscrvot10m, it appear.; 
that therP. are several opportuni ties for 
product've range Entomology re~arch 
with Alaska's grass IJuo.D 
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Will Alaskan Farmers Sell 

the Development Rights to their Land? 
By William G. Workman•, Edward L Arobio*•, 

and Anthony F. Gasbarro .. + 

INTRODUCTION 

In Alaska, as m many other parts ot the w u nry. ma ket 
forces a " producing d change in land-use pane. ns that is re.sult­
lhg n thr. convErsion of highly productivA agrictJitur<tl lanrb to 
nonaglicuhw·a1 u:;es. Propeny on the urb•m fr1nges of A11rhor· 
;rge enrJ Fairbanks that once produced vegetab es and g•aim or 
supported dairy farms appears most vulneri:l l)il. to nis conver­
sion to residential or industr nl sites. Wnhrn 1 Jla~· tnree veurs 

' Assocoa1e Prof<'uor of Economics, Agr icultural ExP«"Imt!J!t Statlun, 
F"orbanks. 

• · R~11rch A.sa-ociatc in Ec-onom•t~, Agricullural E~<penmant Statrcn, 
Fairb,1nk-s. 

• • Fon:s1or. AQnc.uhural EICputlment Sl;alion, Fairbank$. 

alone, for ~xaml')h•, 27 fan!'l ;JIJt' bt>f''l subtflvld~d in the Palmer 
Bune arua of ttl<! Matanuska V~lley. Many ol the S\Jbdivision$ 
alooq Lt e Parks H 1hway 1 lween Willow and Tall<:eetna aro 
I ocatl'd on land!; with high agricultural potential . 

Thi~ di~placern• nt of farms by ~ubclLvislons, roads, ;,hen-
ping cente~. and othar nonagricu:turai onterpr s~s is v•ewrd by 
some Alrr.;kans as noi '1eing i.- the stat 's bes ·nt ·rP.st. Tl'ose 
conr..emed about thr. loss o agricultural lands OJrgue thc~t the 
areas most I kely to b(l conv~rtoci represent 5ome (.)f the he~t 
agricuttu' al lands I"~ the st.::ne an(! am v1t:Jl l' che malntl1r-'lce 
and furthe develop 1ent o f an .gric lrura l economy I 'I Alaska. 
In nddi:1on, it i.s bli!J• ~te~ thai ·he PfP.sef\loltlon ol these areas 
will hdp to •11a mam "' m..~ch-de~ir!!d ''·'B'f of l1te and to provide 
neerled ope 1 spo)ce ar J uther t nviranmental ameni 1 ics ,;H the 
Llrban fringe Thes~ concerns l1ave res ltcd ·n ac~ions uv the 
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UNIVRRI!IITY OF Al AH KA , fAIIIBAI>KS 
F..tanlu,A~ !11171.1 

Sd!OC> of A,!nculru rc an1o L nil Rcsoutcc:o Manii£Cm<nt 
Al';flt"nlno • I F..\~;,n,tnt StUX>n 

A"J!'ll' 14 1978 

ll>r \~irulrur:U E.•puin•cnr Station at the Univcnity of 1\Juka • conductinl 
1 •urwy uf AI..!wn fan!lCn This SlllVty is parr of ~ .uud)· conccming the t\.oruM u;e 
uf .. ncultuo•l .. ntiS ncar p< pulAtlon <b>tc" of Alaska. \\'e need your ..sista11,..., to 
ntakc thi• "~ y a success. 

¥••:ultuood J.,·ds ott nruily being converted to othr uses m!:l111 rrsidcntial 
l!lO. a''l"''"· and shoppi!ll em~ Land is ~omins more cxpcnsi'c w d some 
lorml&!l ~ncrs arc convinced that it makes more sen~ :ro dc\'dop agricul.,mollw 
tfoan tOfu nit. Other oeoplc .,., rnncemed that we arc runverting too Jf1a,·h nf ! 1r 
f.umlia . .., o tic< ro nor • -ulr raJ u= w d that tt would be wise to prc~ttn: 
tlt~ n • ·. that food ca.:t · < JJUW!1 close ro large population c:cnten O&JJ.i ><> th~t 
rhac ,u rmnnut to be: opaJ ~pace neu ~r'- ~~..u 

M..uo ways are tmn1 tnc,J ro preserve ij!ticuln.t:'l.l latuJs i!l other arttJ "f the 
\Jrutd ~t••rs. Somr of th~ llldudc tax mct:n ivcs, >onong and the uadJI>jl of .anJ. 
An •. •ho-r ,.1Y is fot a ~to cur municopalir:y r~ purchase"""' the farmtmd owner hiS 
tl,r - 'r<·roup b1> lwJ C" anrrhing bur forming. Fur " f rice, th .. hrr.u-c woui.J 

~>'C up hn optton to use h>s <D. for nona_gricultunl PlrrJlOscs; the land would sull 
be ha !Ju he could lo nomine that »'O)ulJ omp air it> agnr-~ltun.l potential. 

~ t"MCopaJ o!Jjecril t of OIIJ stLufy to dcrmmne (I) farmers d~ltttJt in 
..: lm l~lnpment rights and (2) wh.t It might cost th¢ Sbtc of Alaska t<J p urchase 
rhr r .. h• A short questionnaire IS enclosed "'td we w ~ld be grueful rf you will 
1111 1 nr,t J n:rurn it to u• in tloc cnclo<ed r osugc pai<J "BVciOJl" hdorc September 
I, 1971i AI llforrn.rion .,,,n be kept confidential If you Jcsire we will toe hppy w 
·' •nd you 1 tl.o.il rcpott •tthc c mplerion of tht mody. 

Th:utk you fur your coopc:nnioo, 

(;J~}/~ 
l)r William G. Work'""'' 
R<sourtt t.:cmomi" 

Figure 1 

tate and municipal governmen ts in Alaska to intervene in the 
land market to slow clown or stop tho loss of agricultu ral land. 
MethOfls employed include tax incentives {use-value assessment 
of farmland) and the sale of only the agrtcultural rights on nate 
and mumcipallands. 

Recently, some state government officials have developed 
an intuest in a new method o f agricul tural land preservation 
t~<:lt s be ng adopted in some of the eastem states. This method 
Jrvolves tJ1e public purchase of nonagricultural development 
rights on JgricultUI'P. I nds currently held m the privati' sector. 
Usual development rights associa ted with a parcel of real proper­
y perMit the landowner to develor his land beyond tts current 

agncultu al use, and because these rights can be separated from 
thlt total .Jundle of rights, they can be sold, thus transferring 
rom the landoWI'le r the right to develop his land. This, then, is 

•.he CO'IC Pt behind the purchase of development rights as an 
agric.ultural land cor trot device. In order that land remain in 
agr~cultur& use In areas being converted to other uses, govern-
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ALASK!\ A<.Rle\ILfURAL I .AND~ SlJRVn 

I. H,._.. mJ.:Jy ac:ru tlu )'ULt c.mcnd~ !,urn <tl'narh> 
y, 'Ill' own lllnd 
....alU r~ntcJ or \.e.lftd 

From otne!' .;..ando•Anrrs ----­
Fro!'\ nc fO\iQ'mDC'Tlt 

,- til,,, "' 

2 Wlw r rnp< o r h•csrG, L du you pi'O<LJcc> 
C:rop• 

\ er:-u e~ ut po lur xs 
mall h'l'liD' 
H~y LOI i.il•JI<' 
l•lantW i>•su><c 
Nathe P.uture 
U..-tock 
D~lr)' cank 
Bccl'cmk 
beep 

)Oil!"'"" 
.\rrct 

Rrn1rd lrom 
>thm 

L..!,\t.a:ock I'• 1 :: uf lind 
~"me 
PuulU)• 
Otl cr l•pcrofy\ 

3 \\'bar du Vt)O C•tlnute IS lh~ r<J Jm: n>Od.ct nluc uf lfP'1011trml bnd 
) OUt u ... o: lal><lo ClareJ *•'ucTC Unclc.<!l'd --~f~ttc. 
1 bl! ) 'CIU rent (exclu\lcggo.cn " t -t;~>. J) Cltar••1 ____ __. 

4 II <>Uid Y"" be ti1rtr<ru:J in st;lu.~ Je.·dnpm•nt <>JlhD ,., )OUr i:f!CU.t~rol l1111d~ 
Selhng" ch ri,;h11 10'<klld mtll'l rh• ~ • or L n.:! lOiilcl hr uRI! (a: "P'""' 1 unl 01 
ft>« ry rurpo>e. on!) 

~l!grcc ~ Ckart.J L'ndc::uecl 
l'.or1n~d 
Slil?lll' inrrrcsttd 
Mod~Jtdy itHtruled 
Highly in tern•~ • 

s . At .... hn pr.re "uW.J > "'>ell rn. ~"" lcrmcnt riglm 1u 'Ol1f lj;tlC'IIhural f.md, 
---~''"'"' 

6. l'lc- dtscribc the loatl'>n of.)'"' torm .. nuh 
Nrsnn !own Ucswm• frnm rown ----~ 
Dlt~C1l""'rl f rom towt1 __ 
TIIlllk r ou for )'OUI cuopennll ·- ,. .,.. uy uf the fl!tlllto ac diU~ wrll 
be av;:..!>bl.e to you It «<!"""" 

Figure 2 

ments might purchase the dPvt'lopment r!ghts from agricultu ral 
lands. These lands could t en be used or ly or agncultural 
purposes. 

In June o f 1978, ~he Agric• ltural Expenm~nt Station at 
Fa' rbanks was asknd by the Alaska D partment of Natural Re-
sources to evaluate such a prog am fo Alas a. A<s. a J)a~ of his 
asscssmeo , a survey of Alaska filrmer:: and ranchoJS was con­
ducted primarily to deter., 1 •• the r interest m ~uch a program 
and to obtain esrim<~tes of the costs or pUtcho~s• 1g lhes.e devc op· 
ment rights. The results of this sur 110y are 1 eported here. 

SURVEY RESULTS 

During August of 1978, a questionnai e, with a t r ef ex pia· 
nation ot the development nght~ co cept m the cover letter 
(Figure 1 and 2 ), was mailed to 263 agricultural landowners 1n 

the most importan farmtng or livestock areas of the state. 
Since there is no statewide, farmers' organtzauon in Alaska, the 
names of ~andowners wem obtamed rrom tho m~Jtl ing ltsts o f 
state and federal agencies that d•strlbute agricultura informa­
tion. Undoubtedly these lfsts d id not oclude all of t~o p!]ople 
who consider themselves filrmers. Of the qucsttonnatres ma•IP.d, 
18 were rP.tumed as unde iverabte, le<JVil"g 245 that actually 
reached their destination, of which 1 I 2 (46<;,) were returned 
completed (Table 1). 

Questionnaire reciptents were asked to indicate their de· 
gree of Interest in selling th'! Ot ve opment righ ts to thair cleared 
and uncleared agricultural lands. Specif,cally they wer'3 asked to 
mdicate whether they Wt!re highly, mochnatety, sl1qhtly, or not 
interested In selling these nghts. Anproxlmately 94%, 106 ot 
11 2 respondents, answered th is question. The distributron of 
these expressions of interest can be seen In Table 2. 

Most of the respondents n all regions except the Matanus· 
ka-Susrtna area expressed liTtle or no Interest in selhnq develop-



Table 1 Questionnaire Response by Region 

Region 
No. Quest ionnaires 

Delive red 
No . Ouestionnam~s 

Returned (%) 
--- - - ----- - ------ -----

Fair! anks 
De ta 
Copper River Basin 
Matanuska-Susitna 
Kenui-Kodiak 
TOTAL 

52 
34 
15 

106 
38 

245 

24 (46) 
10 (29) 
10 {67) 
41 {39) 
27 (7 1) 

11 2 (46) 

Table 2: Degree of Inte rest in Selling Development Rights 
to Agri'lultural l and 

__ Number of l3~_n~ents (%)_ 
No Slight Moderate High 

I tere'.it Interest Inte rest lnteres! 

Fairbanks 14 2 4 4 
D~!lta 7 2 0 0 
Copper River Basin 6 1 2 1 
Matanuska-Susi 1 na 13 6 7 12 
Kll• ai-Kodiak 13 4 3 4 
Stutewide 54 f5 1%) 15 {14%) 16 (1 5%) 2 1 (2~1o) 
------ ---

Table 3: PercetvBd Market Value of Cleared and Uncleared 
Land by Number aod Percentage of Respondents in 

Dollars per Acre 

Pl'r Acre 
Value Cleamd Lan1J UncleCtred Land 

----------------------------------------
0-999 

1 000·1 ,999 
2,000-2,999 
3,000-3,999 
11,000-4,999 
5,000-5,999 
6,000-6,999 
7,000-7,999 
8,000-8,999 
9,000-9,999 
10,000 
TOTAL 

18 {26) 
11 ( 16) 
10 (141 
8 (1 2) 
6 (9) 
4 (6) 
3 (4 1 
3 (4) 
1 ( 1) 
- 0-
5 (5) 

69 

24 (39) 
5 (8) 

11 ( 18) 
4 (6) 
4 (6) 
4 (6) 
3 (3) 
3 (5) 
- 0-
-0-
4 (6) 

62 

mer1l rights. ThoSP. respondents living in the Matanuska-Susl•na 
reg•on were evenly divided on the q uestion: half ind1cated I till! 
or no in terest and halt expressed moderate to h igh nteres l. On a 
~lo~t ewide basis, 65% expressed li ttle or no intn rest and 35% irdi-
cabHJ moderate to high interest. Over half of all those rnoderatE!­
Iy o r highly interested in selling d~velopmcn t rights w9re from 
the Matanuska-Susi tna region. 

Questionmme respondents we~c also asked to estimate t he 
value of t heir farm land. Sixty-nine of the 11 2 respondents ind i­
cated what thny perceived as the market value of thei r cleared 
hmd and 62 answered the same question about uncleared land. 
The distributions of these values are shown :n Table 3. On a 
sta1evvidc basis, most of the responden t'> :Jerceived the marke t 
values o1 bot1 uncleared and cleared land to be less than $5,000 
pi' acre_ Uncleared land was valuEd at less th an $5,000 per acre 
by 77% of the respondents and at less than $3,000 per acre by 
65% of the respondents. Correspond ingly, for cleared land 77% 
of the responrlen15 valued their land at less than $5,000 per acre 
while 56% indicated a va lue of les!; t han $3,000 per acre. 

Aw!rage market values for cleared and uncleared land as 
P"rceived hy me responflcnts were calculated for each reg1on. 
These data are summarized in Table 4. Avera9Jl values for 
cleared la1,d ranged from S1 ,500 per acre in Delta to $3,900 per 

Table 4 : Average Porceived Market Values of Land by Reg1on 
!Dollars per Acre) 

Ch;afed N ro ber Unc;leared NumlJM 
Region Valu<) Respond. Value Responc1. 

------
Fait banks S3,900 13 $2,900 11 
Della 1.500 9 1,300 8 
Coppr:r River Basin 1,900 6 900 6 
MaJanuska-Susitna 3,800 28 3,600 24 
Kenai-Kodiak 3,100 13 3,100 13 
TOTA LS 69 62 
'NE IGHTED AVE. S3 300 $2,800 

-- -------
Table 5 - Value of Development Rights (Oollon per Acre) 

Value 
Nurrbr_r of 

Respondents (~t~) Value 
N11mber o f 

Raspordents ('.,) 

0-999 
1,000-1 ,999 
2,000-2,999 
3,000-3,999 
4,000-4,999 

6 (15) 
8 {21) 
7 (181 
6 (15) 
2 t51 

---- ----
5,000.5,999 
6,000-6,999 
7,000-8,999 
9 000-9,999 

10,000 

3 (81 
2 15) 
-0-
1 (3 ) 
4 (1 0) 

Table 6: Average Development Righu VelueJ 
j Dollars per Acre I 

Region Val1a No. of Respondrnts 

Fairbanks 
Matanuska-Susitna 
Kenai-Kod iak 
TOTA L 
WE IGHTED AVERAGE 

-------
$3,200 

3,600 
3,100 

$3,400 

5 
21 
a 

34 

-- --------------------- ------------ ---
acre in the Fairbanks region. n rce of 1hc reg•ons (Fairbanks, 
Matanuska-Sus o, Kenil i-Kodiald, accoun tmg for nearly 80% 
o rhe reSflonden l~. drl.ftred by only $200 por acre in the per­
ceived averagL value o~ cleantd luMl with values rang·ng betw·E!iJn 
$3,700 and $3,900 pe ocre. The we1ghted-averi:l{le, cleared I anti 
valu., for the hve regions was $3,300 p~1· acre. 

Unclean d land va1ues averaged sl1ghtly lowe· thar cl~ared 
land values and ranged irorY~ $900 pe1 acre •n the Copper Rrver 
region to $3,600 por acrr in tht' Matanuska-Susitna reglo11. As 
witll cleared land, the Fairbanks, Matanuska-Susirna, and Kenai­
Kodiak reg ions accounted for nearly 80% of tha survey respon 
dents and showed a P ot•~ely nMrow ran!JI! of pe•ce1veu land 
values. Average land va ues fc>r uncleared l;md In these reg·ons 
were betweon $2,900 and $3,600 per acre_ The weighted aver 
age for all fiv e regions was S2,800 per acre_ 

Questionnaire recipmnts were aske(l to assess the value ar 
the development r ight:. associated with their annland. A ..,aloe 
of developmP.nt rig~ IS was reported by 39 of the 112 respon 
dents (35%)_ Th irty four of liH)se responses were from ~e 
Fairbanks, Matanuska·Susitna, ami Kent~l-Kodi il k .. reas. Nearly 
70% of the respond~: ts valueu the1r developmen t ights at less 
than $4,000 per acre. ThD d1s ubution of devl:'lopment nghts 
values can be seen in T o~ble 5. 

Average de..,eloprnen · nghu vOJIUcs as perceived by the 
responden ts were Cdlc:ulated for the Fairt>anks, Matanuska· 
Susitna, and Kenai-r<.o liai< regions. These values are shown in 
Table 6. Average lr:Jiues wore lOt ca culawd •or the Copper 
River and the Delta req1ors bocause so few Of these contacted In 
these areas rP.sponded to th-. part o r the questionnaire. Averag~ 

development rights v<~lues in the three areas ment1oned rilnged 
between $3,100 pe ••cre and $3,600 per acre. Values wllriJ 
highest in the Matanuska Susitna reg1 on. 
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Tablr. 7: Farm Distance from NearMt Communaty Rela ted 
to Degree of lnterestB --------------- -----------------

~tHCI!ntage of R~s~J_!nts 
Moderate to L. • • <> or Oista 1ce 

Cati!QQry Reporting High I" tHeS\ No lr ! r"st 

0.5 
6·10 

11-15 
16 20 
21+ 

41 
24 
16 
7 

12 

39 
29 
12 
5 

15 

43 
?1 
19 

9 
9 

0 B;,srd nn 1 11 farmers rcpor1ing. 

Average development lights values were also calculated by 
d!:!gree or intcrlls , agil n uSHliJ data from ·ht' Fairllanks, Matanus· 
ka·Susitn", iirld Konai-Kodiak rflgions. Calculations showed thnt 
those wr h a I'I' Oderdte or h1gh h terest n a development 11ghts 
progr-am on the average valued these nghb at S2,145 per acre 
Those not mtcrc$ted 111 1 hP. program pu• a mllch h gher value.. on 
these rrqhls. $4,662 1e:r acre. Responder IS in the modcn ta-
hrgh int rPst cateqo11 '5 ccouotod for 63~ of rh . total acreage 
represented n the su1 vt'y respon~s. 

Additional <' lldlysis of th~ survey data was undertaken to 
dett:rrnine whethPr o r rot a landowner"s interest in a develop­
ment r ghts purchast: .>rogram and/or his perceived value of 
these riqh s were rel.ned to rlw diStance between his farm and 
the neare t popul·n on cf'nter Table 7 prese ts a summilrV of 
lht! data relating to the lntcrt ~~ distance quesrron. One can 
observr. th<it the d • 1butions of respon s arr ~ i milr.r bt.>tween 
the n oderate-or·h•9h and low·or·no rn ~est categories md an., 
therefOIL, similAr lo ·the patt el l r1 shown lor all responses. 1 Thi5 
close I at onship sUg[JCsts tha · farmers' mtt'rest In s••lling t.levcl 
opment ri!Jht.s s no significantly mflul'nced by Lh(; locntron nl 
his f .. 1m rolati'le tc;, a populat101, center. When ddtil for lust 
those farM OWilers living nea Palmer nnd Wasilla w~rt broker 
out and ilnalyz"d rn the same way, the identical co c usion was 
clrawn. 

W~ alSO .. ddressed the ISSUI! Of whethP.r B landowner's pr.r 
ception of the v • ..'u )! the development rights to h prool'ny 
was influenced by th loc:uron of the furm ·ela• ve ro a nopula­
tion center. Tho expectiltron \.,.as that the closer the fa m was to 
a town or cilV, th more attrac t"vc would be that land for devel· 
ooment purposes and that tf)is relative attractiveness would be 
reflect >d rn thP P"•O'I~"rJ value of lt!e de•1eiopmcn1 rights. Un­
fortun ~·· Jy the qual y or the data obmmed th ough lhe ~urvey 
d1d not I ow a rigorous test of th•s pro positron on tither 11 locilt 
or stat~w de basis. 

Tho rlata ir1 T ble 8 arc presentee! o show the nature of 
the relationship or IJc\( thr.r~.:ll between dlstancf' and d~>velop­
rnent 119 ts vn lull as perce1ved by farmers near P lmN. No clear 
pattern i!mcr ges but, uga1r• . this conclusion must be qualrfied lJy 
recogni7.ii1!J that the data are no takf.n from o random sampln. 
The fact that the expected reldtionship did not occ;Ut f'lay per· 
haps J lso be cxpiCJinecl hy the existence of unrealistic exoecta · 
tJons on he part of some landowners reg<Jrding the dellelopment 
11 JILJf o• the r property. Consequently, these perceiv~>d values 
1ay not rE pr•·sent the m nimum payments thot these land· 

owners might be wi ling to accept •o forego their development 
options. 

1Usmg thl' chi SQ•J re '"' to, •nd••pendcncl! wr:h the detl on wh"ch Tablfl 
1 is tm <>d. """ w'.lr rot .. ble to •erect I hi! hVIlOthesis of indeper> 1•n ce ol 
ornert:s• and d•stanca &1 any reosonabl lo•vt~l of 5igntfic~mce . Om nou,t 
riiCIJgnt~• ~owever, tl\81 these datil w11re no obtaoned thwuoh r11ndorn 
C<Jmp •no. Thu~. anv u•lero!nces about rhe '"ew~ of f.lrrr>t!n In Alaska 
miJ•t be r••gerded with caut•on . 
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Table 8: Relationship Between De~alopment Raghts VaJue 
and Dinance from Palmer 

D s ance IMrlcsl Stared Val JCs ----------------------------
0-1 

1 
2 

3 

4 
5 
6 
7 
8 
9 

10 
11 

CONCLUDING REMARKS 

$10,000 
7,700 
3,000 

10,000 
3.500 
1,500 
3,500 
1,000 
5,500 
2 000 

600 

3,000 
500 

850 
1.000 

The survey described hnrc wns desig ed to assl'ss A aska 
farmers ' interests in particapating in a developmt. T rtghts acQui· 
sitior 'lrogram tor prescrvrng aurrcultural lands and to rnovide 
an cstrmate of the cost to thJ> s Jt of purchasing thes rigt-ts . 
Whrle agr cultural wndowners in tlle Matanusk<:·Susitna Valley 
art as appeared rh!! !'I" OS h.a • .eptlYt! o 1 his land use control con· 
cent, farmrrs ~urvl!yed s1 ewrde were g."'n' ally not interested 
in selling rhe develonmen righu 10 lhf'ir larmland. When facad 
with tile hyPothetical proposrrton of >ellinf} these rights, none· 
thel13ss, farmers on the averil!Jil v.thtP.d the dewlopmtmt optioos 
at $3,400 per acre. 

Whrle it would ba dttficult to state confide 1tly why far· 
mNs lilck roth siasm for the develo1>r111ml rights purchase con­
cept, several explanatrons appear olaustble. Frrst, as reflected ·n 
wr1t 1:' comments on tl"\e returned QUt'stronnaires. some land­
ownNs may feel 1 his approach o he JL st another mvasron · n 
th i livi:!S by "biq govrrnmont." Also, questronnatrc respon­
den t!i may have 'ell t to lJe a wise hrift !py, -ons.<:tering possible 
f wre price negofations, to appt r ill lly uninterested m 
d1spos"ng of their rle•elopment rrghts. 

Another possrble cxrlanation i( that agricultural land· 
owners might not be interested ·n sell ing development rights 
now sn ce tney anticipate that these riqhts wtU be worth more at 
some later date. Th • explan;mon, however, is not entirely satis· 
factory, srnce land pr'ces and, therefore, dcvolopmcm r'ghts 
values presumably reflec1 the discounted value of ru ture devel­
opment benef ts. Thus. in ore 1 tor this reasoning to offer any 
oromise. one must also argut hat these farml:!rs view the marl-.c t 
as f1 esently failing ro accuratdy 1111tidpate fu lure development 
patte ns. 

The results obtained in th•s su111 ·v should be viewed wnh 
cautrorr Although a hrgh percentano(46%1 of delivered question· 
natres was completed and returned, the sampling technrque and 
the fact that some •espon~enn drrt nr.t answer all questions may 
have biasr>J the results. Also thr concept of purchase of do:vc · 
opment rights vvi:'s nr>w to rna1y 'Mmers and this lack of lamll· 
larity may acco• n1 for som1. 1f ·"" negative interest shown by 
farmers. Still, the concll.sion that must be drawn from this sur· 
vcy, keepang in mind tho precec-1ng caveats, is that Alaskan 
rarmen at this time show rttle enthusio.~sm tor the idea of selling 
their farmland development rights an<l placE. a s1ynif1cant value 
on these rights .. is·a·v;s the total market value of their agricul­
tm I land.O 



The Warb~e-Fiy Problem in Alaska Reindeer 

The reindeer is perhaps tne only l .~rye ammal wh ich ce~n oo 
hnrded In large numbers and w h ich is capaul,e of converting v11st 
arw:s of tundra rangeland$ ol Alaskz into products use fu l to 
humans. An ex panded, hec. t v. reindeer indur.t ry could have a 
very beneficiul social ar ct econnm1c impact If' western A!aska. 
fiowever, the remdeer I• tlustry in Aloskil is s1milar to several 
otJ· P.r facets of Alatkan agr icuhure: It has a gfeat potential lor 
,fev•d oprnent a~ well as severa problems that I'T"Ust be ~e~ol•:ed 
IJe ore 1hat potential can be fully real ized. 

REINDEER INDUSTRY PROBLEMS 
Proi.Jicms rtlquiring resolu tion before lhe reinrleio! r industry 

can move forward on a sure footing are severn!, son1c political 
and o thers biological {2, 4), not 1:1 ~ lca~t .atll0'1g wll ich 15 the 
flf'Pd for t~ffOCtive, approved COntrols fOr Ce rto tl pai'JlSi lP.S tnat 
in fest re indeer, causing SollrioiiS prdCtlcal con~ide rations arn::l 
ecor1 01n c losse5o ( 1, 3, 7, 81 . One of me m ost econom•cally s igni· 
frcanT of mese p1r.Jsnes, tile watble Uy (Oedema~ena rarandil.l, 
has been the Sl~bj!:d of ir•{ensive ~tudy 111 recl!n t y ears. 

However, to place t.w Wilrble-fly p robl!)m in p runer per-
specuve, It may be helpful to Sl..ll''llari2e the colo lui histo ry of 
th•l reindeer indus ry n Alaska. Moreover, an app 1·ecqt•on of 
th~ tormer magnit.JI.I£1 of the industry rn A ask. a can rnrhnps 
rprov 1 dr~ an indication o r how large i • coulrl again bt'Come and, 
thorefore, ilow 'mportant to rhe remdet:!r industry arP. soh.t1oos 
to such r!:! i t'lder:or probl~ms as tne warblt> fly. 

RE:INDEER HlSTORY IN ALASKA 

TI1c re imiP.er is no't r ative to Alaska, bu it is closely 
rela te<l to the native caribou tl1at 1s common over much o r the 
western ~nd northern ilreas ot t.h~ state Dr. Sh!!ldon J;:~ckson , 
fi r~;t sup1!ti11tend n t o l Pduca tior in Alaska, secured priv til and 
pur1l ic I nrls to unde rw•lte costs of 'mpor•ing 1,280 reindeer 
Into coas tal area~ o1 Alaska from 189 1 to 190 2 (2). T he n~tn · 
de!lr were broug t fro!" S ibe ia and were !,m dt.:d a t se~·t!ra l 

p01nts from Ur alaska Island to he Seward Pt!,insu a BetweM 
----- ------- ------------

• Researc h Entomologist . Ag7icultural Res e11rch-Scoen ce and EduC3· 
tion Adm in iStratio n , USDA, Pal me r. deceasod . 

• • Re<ie llrch Leadsr. Agricultural R esea rch..Sc::oe!'lce 101d Educ;auon 
Admlni, tretion, USDA, Palm or. 

*"' Vote11nary Medici! I OHu:er, Aljricu ttural Research·Scien c• and 
£ducau o " Administration. US DA, Taxas. 

• • • · Pr ofessor, An omal Nutr ition, tntlitute o f Arctic Biology , Fairb~nlcs. 

• • • • · Ento moiOIIV Research ide, A gric ultLtral Experi mon t Station , 
P•lmer. 

1892 and 1898, a ru mber ot Lapps fam11iar l'il!l1 rein•lee1 
hu~bandry were brougt11 to Al1ska to ass1st In tnH cart. of t ~ 

remaeer and to instruct Esk 1m J on reindeer mnn.a~l!n r t . 
Originally, thr. <Toindeer were lrnpo1terl to provide foo<.l 

and indusrry for Ala51 u11 EskimOS to compens:I & for the depl ~ 
tion of hc1r lradit1onal loocl >OUrctJ~ due to un-contro!JecJ 
h 1011ng of w01lrus, wllilles, and othM u" irnals in coasta l areas of 
wert~Hn Alaskil by 1'1hih. m ,,, tnt"r~ted i 1 oil, whalobor t!, ;md 
IVOry (21 EstiJblishmr•r"t of il reindeer tndustrv tor t iH! Esk rrnos, 
hcrefore , was 5eP.n as o~ solut1o11 ·<l food shortagr•s. 

The industry starred frotll 1elatP.'Ciy on~ rut::tu ed begu1· 
nings in 19t 1, 60 per c£nt ot AIMkan rn tnde€r wiJre owntJJ by 
native A' ask<Jns, 15 per cent by Liipps, 14 per cent .JY missions, 
ancl 11 per cenr by th·~ U<1itetJ States ferl!!ral yov!!mn'lenr l4 l . By 
1911, her!! were ove• 33,000 reindeer in Alaska, nnd the f'rst 
sn pment of meal, 1 2!:> c~ casses, was 5P.nt to tlw · 'slates." In 
1914, a p~ivatro Non t yaru1ation, Lomen Brm., was set up t.o 
prodiiCP. and !~port r~indtHH m!!At on a large scale. The comr)a­
"'Y purchased B,SOO reindeer l;etwcen 19 14 an(l 1921 and con­
slrucl ecl :.•arehouse~ corrals, anc! slaugh t.er and cold·slarage 
faci lities. Since the Alaskan tu"'dra ranges , lmth wi,. I! and 
surnmer, see·ned limitless in the firSt th~td o 'lis c ntury, r1m· 
deer numb-ers 10 ttle territory were allov~~Cd •o •~c reasf! rtrJMat i 
cally. About 20,000 hides ond 2,500,000 pou ds of reindeer 
meat were sh pflild orn Alas J 1 1 1930. 

A United State~ Rcir Jet!r Servic~ W!IS created ·n 1907. In 
1920 , tho United Sta1es Blnlog.cal Sun•ey !later thr Fis~1 and 
W1ldht~: Serv ce) es1ahhshed • nde''l research progrsm w l1 ich 
headnuar tered su~ssivcly a Unalok lc!!t, Ne~mc , ancl, f il'lally , 
Fa1rban!cs, bu t whic.h tuminaterl in 1935. Supe vision o t the 
Alaskar remdeer Industry was. g1vnn to the Gov~Jr"'10r of Alaska 
111 1929. A Reindeer Counc' l was form~d 111 1931 to admi istrr 
rein<Jeer affairs , but a year later ft wos reduced to arJ ... •sory <.:dpa­
city .Jnly . 

In 193 2, thr> Alaska mmdru:r population peaked at 
641,000 henri, a figure \ •r,id emained faidv stable for aboL.t 
rive years, u til the- star • of :he " Alaska reind£'P"r crasn," a 
d rat'Ylat ic d c llnr. ir. numbnrs over a short period of t.mt... 
Betw<>en 1936 anc' Hl40, the re indeer i)O~ul.1tlon was rou_ghly 
halved. Bv 1945 , thnre were apprOXImately 100,000 ; by 1948 
there were only abou 30,000 (2, 4) 

Numerou<> problems 11ave been Ctted ' 1$ co ltr·uutlng lo 
tha decli'1e of the retndev numbers and industry In Alaska 
These includP- overslo1 king, wh1ch led to OVI'rgraling and d !pie.> 
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tion of ranyes, destruc tion of n mge by f1res, rnadflquate winter 
lllchenl rangr., predat•on by wolves ami bears, p oo herding and 
management pract ices. competHion in trade, trespassing and 
conflicts in r.1n!J!l allo tmems. and neglect (4). Another problem, 
common ever1 today, is that rein deN join pas~mg caribou herds 
and llre not recovered. Also, ch anges 111 the ag<>ncie.> concerned, 
inexper ience, and lack of in1ormatio n and understnnd ng on 
th~'~ part of those who administered the mdustry probably con­
rr b Jted to the decline. 

lr 193i. the United Stat!.!S Congress passed lhe Reindeer 
Act restricting owmmh•p or rundeer to Alnska Na tives, an<i 1ha1 
law still remains 1t1 dfect Adminisu ation of tl e reindeer indus­
try in Alaska has lieen by the Bureau of lndiart Affairs of the 
Department of the Interior since {he 1 930s. Since 1970, the 
Northwest Alasi<.a Reindeer Herder!> Association anci, now, 
Kawerak , Inc. , the nonprofit arm of Bering Straits Native 
Assocr tion, have provided services to reindeer oper<Jtors on the 
Suward PeninskJia and adJacent 1:1reas under contract with the 
Bure3u of lnt 1an AH111rs. On Nunivnk Island, Bering Sea Re in­
deer P10ducts ope ates the herd and facilities under contract 
wun th11 bureau. 

Durin!J the past thirty years, rhet!! has been li rtle change 
rn the Alaska" reindeer p opulal on, and the ir1dustry rs concen­
trated 10 t he vicinity of the Seward Peninsula (Figure 1 J. Cur­
rent e!;tJmates plocc Alaska's number~ at about 26,000 head, less 

thiln 1 per cent of th~ total world popufatJOn of abouL 
4,500,000. Most of the world's reindeer an: n th circumpol ... r 
ar11as of Europa and Asia, with the greatest concentrations 111 

Scandinavian Lapi<md and northern U.S.S.R. Approximately 75 
per cent of the world reindeer population Is in the Soviet Un10n, 
with the greatest concentrations rn not thern Eutooean Russia 
and In northeastern Siberia (81. 

Th e Alask<l Nat•vc Claims Settlcnlf'nt Act of 1971 wi ll 
result in transfe rs of land itle tha t may ha\11:1 some atrects on 
reindeer gra11 119 rights ano leases; howevt'!r, 1he effects of those 
t ransfers, if any, on the reindeer inclustrv are no! clear at this 
time. 

REINDEER WARBLE LIFE CYCLE 
In ordt>r t o apprecratt. the rroblem& created by the rein­

deer warble fly am i str;,tegies for n; control , one must firsT 
understand the life cyclr of the lnser.t (Figure 2). Its hfe cyclers 
completed In about one y~!a r and lnvolvl's four drstrnct life 
stagtl's or forms d1at d iffer great1y n duration: lal ~gg: ~ix days 
from ovipositin g to hatch lng, (bl larva; ton to P.leven months, 
(c) pupa: t hree to e1ght weeks, and !d) adul t fly . s•x to erght 
days before dying. 

The adult fly is about the size of a worker honeybee and 
its dark thorax and abdomen are donsely covered w1tJ1 blond·to 
orange ham. Prl!Sent on the tundra from about May 20 to 

Figure 1 . The sheded areas in the above map show the locat ion of current re indeer leases and herd ranges in Alaska; eoncentration is 
primarily on the Seward Peninsuln and Numvak Island. 
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Larva burrows through skin, 
migrates to retr.deer bock, 
creates a breat hing pore, 
grows la rger over winter to 
become a full - sized warble 

Each egg hatches in 4 
6 days to produce ~ 

o tmy larva --

EGGS 

Warble emerges and drops 
tundra April 20 to July 20, 

begins pupal stage 

After 3 0 to 3 5 day 
pupat ion , insect 
emerges as adult fly. 

Frgure 2: The life c:ycle of thA reindeer warble nv as It affecu 
Alaskan reindeer. 

Augusr 20 (3), tht> adult nws nre most active o n sunny dnys. 
Ttw fl as i o noL feed clut lng t hl: r ~hort ltfetime. During thts 
ttrne they mate, ill'lC. ftJmales dAvote lhc remainder of the tlmll 
b~fore tl ey die LLJ cle:positlnfl egg!'. Tt> ey cleposit eggs on .my 
ilt e .. of rhe reindeer body , but usual1y on he u Jp~ r portions of 
th. legs and on the flanks. sides, or l101Ck. Tnc fe rn ol e fly wur-
rows backwart..l inlo the rei nde~:n ln~r coat aflu Pxtrud~s the eoos 
rrom ts oviposi to in a manner not cem 'nts one l!nd of each 
wh1ti ;;h e9!) omo the shaf of tht retndeer hair, usual ly at •he 
basr Eggs are clt!~lOSited I"\ row-1 1<.1:" clust<>rs o f three to nteert. 
Retndeer body h'!al apparnntly IS 1equirP-rl fo r egg ncubation, 
for eggs deposatetl near tl'lP. out~r rips of the hairs de. not harch. 
Egns that hatch do so in six days, producing a11 ;~lmos mrc.ro­
r opic larva (Ft!]urP. 2). 

The tiny larvae soon bu rro \l th rough the ski 1 anJ enter 
thfi reindeer body. This is thn beginning of tJH! ttulv paras1tic 
port ion of ;.ho insect's li fe cycle, ~uring wh ich rt feeds on the 
blood and lymph of the re1ndc~1 (8 ). During this sta~ . lhc 
larvae m•grate alonq muse!. sheaf".s a11d c , nnect ive tissL•Cs from 
tt r• point of entry to a location under tl e skin along lht:l rein­
dL~ r ·s bac k. The greatest concent ations are found over he loin 
i!l"'rl wrnp areas. At tht! poin t whe-re each larva comes to re!it, a 
cyH forrns, consisting of a sack-like capsule of co'1nective t•~slw. 
Bv !ate Septe'11ber or later , the larva pierces the rc ndeer skin •o 
m l · e a nole, or fistula, tiHOU!Jh which it can b reath1. Wuhir' the 
cyst, the la rv,t proceeds throqJh a succession of moults, shetl­
dtnlJ ils outet skin with each. Ovet wrn lor, the la1vae urow la·ger 
and ev'lntualiy bccon,e tull-siud grub-like warhles just over an 
·nch lorg. 

Durmg late wml•H ;md sprmq, when warble growtt •s most 
rap1d, amt particulr1 ly whfln nurno1 rs. are l119h, infested reindeer 
show mtrWJsed ~merciaton. Some warbles rl1e witnin the cyst, 
and othe's perish later i 1 ·hE> 1 oce$S of lHn"r!Jm!J U rough lhL 
breathing pore n the reit'rie~r '>k in !31 . Either t!vcnt tel. rrl~ 
healmg of the cyst ard thL ~lqn opellln!J -Niltbleli that Pmerge 
successfurly ••om he reindeer sk , tin so between April 20 and 
July 20. When they cme1 ~. tney drop to the tu dra when .. L 1cy 
oocomll pupae in nne t" hree days (Figure 2t. Dur:aion at rhe 
pupal porti on of 11 l! . ,F~ t:.yclc is conditio' ed by temperature 
and ranges from ttHe£ to eight weeks (8). during this period thu 
pupa undergnes met..lrno. phosis to bet:ome an at..luJt fly. Thr. flv 
makes an o~ning at the fortJ·end of ·he IJUpal shell called a 
chrysalis, from which ·1 PmergEJS ro complete the hru cyc..le . 

ECONOMIC SIGNIFICANCE 
The ptlnr pal ~conom c r~ turns within the rerndee1 mdus­

Try in Alaska hav~.: tradit it:~nclly le11Vecl from the meat a11o hides, 
wl'>tch arc used tor ~~Jlls istencc or ~old for r.ash Income. Be[Jif-
mnq about 1963 no Vl'\•t:r, an1Jther sig t, '•c.Jnl source of incom~ 
has develop! J rrorn the summer harvest of immature antler~. 

The upper [JOrtions of the «ntler~ aro severed in the ve lvet stage 
and arc sold In ~verc..l Far East countries for mt:dlr.tnal purpo~cs 
(61. In Lapland end the Sovi£>t Uniof" rl]rndeur are more dom~s­
tlcated, and, in adtf ion to being a so Jrce o m...,d ana hirlcs, 
they are also used as draft tm ·mals. There, also, rnoro use !S 

made of re·ndeer " wool" anti ' ·down'' (8). 
The warble fly 1s of SiUIT f cane: • to th!! reinrieer ir Ju~try 

from se..,eral standnoints. A mo1or concern is he drastically 
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IIJwer ~>(, val ~" o1 the h ides from damCJge~ Inflicted by rhe in~ect. 

Scag lpf ~ lY the wilrl,le cysts and tha aclual openrng:; cut 111 the 
hctlt!'S hy thP. larvai! rt?·Juce both thf' valu+> ami the user lness of 
the hid~s. f'specially a~ fine lr. a1hr~' For e x ample, <~ ~ingle hiu~.: 

from an adult reindeer may lla•.•!! from scvoral hlndre£1 to a~ 
m.1ny as 2,000 scars . 

Another major, undesirable ef'ect of the warble fly is 
rmrarrment of an imill health due to lhe parasiw load, a~ wei 1s 
narmful aonphylacuc response to the presence o f foreign pro­
t~ m rn the remdeer booy. Remdeer thAt are debilitated ar,d 
weaf..l'nctl IJv these eHcct:; undoubtedly M~ rnnre suscrpuiJie to 
othr.: di~P.~es. climatic ~tres s, am: predators. 

rile warble flv also contnbuta~ ro d fficu l t lflS m herchnq 
and manaqinq rh~ re irc:Jeer. Because mindeer f~< :he fly , the r 
l>eha,.ror becomes errat ic as 1hey seek to clVOid them; rn th is 
bedevrled, anxious s tate they become vast ly more d ffrcult to 
herd ;md manage. 

WAR BLe CONTROL STRATEGIES 

Thr Wllrble fly has been recognized as a problem in rein· 
deer ~or u long time 11 31, •lll(l nurnr rous and ..,aried att'lmpts 
f avt> l~een employ~;d o control the i n~ct. Early &tr awgres in 
Alaska mcluuccl ar tificial ~helters to pravrdc shade on thP re in 
deer ri111Qf! {3 ), an idea based on the observation thdt rerndl!t!'f 
seek wh;!levrH natural shadn i ~ ava- lable to Pscapc warble flws, 
whicl are charoctenmcally most active in full sunlight Provi­
~ion of artrfrcral ~he l h:r s fo re-ndeilr to escape the fli~~ is an o ld, 
tlOpular method used to a limited e x tam in curta rl areas of the 
Soviet Union (Sl. 

Ott>er, unadopti;d warhle-contro l techniqufrs SUy!JeSted in 
1929 (31 rncluded ttc:~trnent of reindeer wiTh a pour o n applica­
lron o an unnamud insP.ctlcirlt> dtssolved m gilsol nr. or 011 and il 
htmi[Jant applied to the r£-indeer with <1 pn:sstJriLer1 sprayer. 
A. other war b lu-fly coni ol strategy, reported to be hr>lp'u I In 
the Sovret Unron (8), tnvolves av01dancp of tht. atlul t fly, based 
on clo~e rnoni torinu and control of herd migration. By thrs 
procedure, th~ 11erd is dfivcn ill spring, dfter calvm!J, 30 lo 55 
11 rles away from the 1>Lace where t lw lar...ae emerged and 
dropped to the ground to pupate. The reindeer are rhen kep 
nWdY trorn 1hosr1 areas unt il m1d September. Ideal ly, th•~ auult 
fl•es arc th!'I"UV not able durmg heir 'ihort I tctune to firrc.J rern 
deer on whu:;h to lay thP.n eggs. However srnr.P the st-edrling of 
larvae contmu~ over a lono per•od, thdt contro l procedure has 
I 'Tlr ted E?1l"'ct1veness 18) . 

The senior auLhrn of fhis artr cle lmgan to lnveHigatc the 
wurble·fly problem about twen ty years ago. An Cll ly allernpt 
to pour or spr1.1y an nser.tlcid~water solution onto :he re111 
deers' backs as tlley passed throrrgh clmtes pro lled unsatisfac­
tory. ' hf natornl Wilter-repellancy o f t he reindeer coal dnd the 
prupensi ty ot traated reindeer w shake th~:~msclves lligo r o u s1y 
short ly otter trPatrmmt resul ted ·n poor penetration and tet~o· 

Uon ot thr: lnsccticrde, as wall a$ w1acceptable contarntnatioa of 
tllo~c ,vo ktng w1th the animals. 

Another tteatmrnl evaluated wns nsophaoeal insertron of a 
tAllitH or caprul!! containing a sv~tcmic insecu cide. This treat­
IT'IPnt, which was relattvely dlfftcult tu admrn1stnr, was judged 
unsati~factory because many ta111deer manaacd to r gurg tatt! 
th• tablet or capsule by couQhing before It could dis-;olve and 
release tne insecticide tor absorption in the reindeer body. 

T hr: most fJrDmisrnR treatment evaluated was mtramuscu­
ar rn]ectron of a larvictde into temporanly restrained reindcet. 

One such materral , famphur 1 (5. 7), wa~ dllVeloped as a cont rol 

1
ChPrmcal nama· o-{u·l d•mr:nh y lsulfemoyl) ph~nyl] o, o-(J r-1t:thyl pho~ · 
l)hOrOth•O HI!. 
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for cattlr grubs, the p.arasiuc Ia val stage o l hoel flies (Hypo­
derma spJ that infest callle throu!tlou l the Unrtr.d Stales. 
Famphur is commonly apo ter l as a pour-on treatment for con 
trol of cattle grubs. It IS al~o llflproved ancJ routinely used as a 
W$temlc lnsectscirle for remdet~r warble control rn Lapland and 
in the Soviet Union. 

A major concern in th~ u~ of any systemic larvsr.rde n 
animals in tenrf£KI for meat ~~ the length of trmP required tor 
breakdOWI\ of the r.hemsC<!I anrJ ItS rhsappearance within the 
anime~l's body . This mforrnatior is eeded to rtet~r mint> the 
c.hemtcal's fatP. , to secure leqal approval fo e the lreaml!'nt, and 
to establish how soon aftur eatment the meat and organs can 
be consumed by humans without danger ollngestin{l tho chemi· 
cal. 

Tho first step rn evaluating famphur as a systemic control 
of worbll fl ies w as, there tore, to slaughter remdeer nt several 
Intervals after in;ectron o f the material. T1ssuo s o f fat, muscle, 
liver, nnd kidney were removed (Figum 3) ·rnrl sent to th~ 
Unrted States I ivest ock Insects laboratory al Ktmvllle, Texas 
{5), for de te rmmotion of residues. No lam Jhur wo~ detectabiP. 
in t'ssues other than fat al fille weGks after treatment, and none 
was detected in fa[ a t sever weeks aftPr treatment . 

Th11rato•e. in October of 1976. about 300 1eindeer bulls, 
cows, and fawns were in1ected with tamphu• fo liowing herd 
roundup at l<otzcblli.i. In the >Pring 01 1977, about half of tile 
treated anrrnals wer P. recapt r·~d a11d checked for determination 
of trealm~n~ effccu,.eness. Of those examined, 120 reindeer 
(76 per cent) were foum! to b~ 1ree l f warbl e~. 33 (21 per cent) 

I 

, 
I -·~ 

- - .... , . --

Figure 3: A slaughte red reindee r is eviscerated in order to obtain 
o rgans and tiS$ues for m.sectJcide residue analysis. 



F1gure 4 : After Leing weighed in o rder to adjust dosa ge, a 
released reindeer plu 01ges from chu te toward waiting hands of 
herd owner Larry Davis, there t o be wrestled t a the ground fo r 
injection of sy$t emic ino;ect id de. 
hac 1 to 5 warble5;, anrl 2 hncl about 25 warb les. Untreated an i­
mal:; xdm ned at the sarne 11me h ad the follow·rrg 'lumbers of 
W.ll bles: One hod 8, 5 hall uiJout 30, 15 l1au nearly bO, 6 had 
rulll!hly 75, .:uvl 66 wer1~ estimated to have between 100 and 
300 Wfll h ies. 

Th~> s<~quenco of events involved in trO!n trrwn t ol the reitl · 
<le .r w1th i1'1ramuscu lar injectio11 ot famph r is shown rn 
Figur!,!S 4 th rough 7 (page 28) . Th•s treatment woult1 fit 1nto 
reJPCI<'e r managment pnctices 1nd the IP1sect Ide cyr.le as fo lows: 

Figure 6: The leta ::)r. R iahard Washburn records remdellr 
wetgh t, in sectic ide dosage, and Iden t ification number for each 
Heated animal. 

F1gure 5: An iden ti fytng F>art il1,J it affixed to treated .mimal I.Jy 
Al11ska Division o f Agnculrure Market ing Spec.ialiSct E. 0 . Kern 
while herd ownur larry Davis holds remdeer. 

Reindeer ore corralled in October (animr~ls are ;h n 111 top physi­
cnl condition) fm annu. ~P e~;tioro of !>li:IU!Jiltcr 5l~lCk ; tnos-P. not 

slaugh(cred w ould he in jccte 1 l~ or<• relt>ase. ThLJ~ . both 
round-uf1 ancl tfiJatm en t .'.'oulit L£? hrn'!d 10 co ncide Wttn freeze­
up, wh1ch term nat~s. d1t> w;ublt. ... .Jy !llgt., for the year. The 
systemic tr•ntm~f'l 111cr-•fur~: wou d kill the larvae with·n t"e 
H·indeer before most of them tliHJ forme<! larval cy~IS and before 
thry p1~rcecl the hid~s to make ll reather holes. f l'Pc rlve c ontrnl 
at th~ warl1 le-fly in Alaskan Jeindee• wd resul t i increH~Fd 

reindeer healrh, easier rerding and m<mugcmellt of 'llOii.! cJodlr 
animals, and in>p JOved rr...;JI y ol 11 des 10tuming tlJe.1t Jr >ro fi•s. 
to the rcinaccr ndll$1 ry . 

The control of warble flies with {amphur cif~ussed hell~ 
represents a report ot research only anr' dot.t f'Ot C(llSti LUI a 
recol1lmendati on by thl:.' :Jnlted St<lt• .. Oeni'lr tr'I"!Pn L Agncul­
tu re nor the U•1iY1:rslty o' AI;:Jska. Us.tc ·t .arnrhur as an inject 
able treat JJ)"Il l o r r< lr>Jeer •1 ble conlto! in tfw Un1ted State~ 
has not yet um•.-, appro~ r.II.Jy !h., Food and D1ug Ar!mlnislra­
tton.O 
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Figure 7· An unusually spinted reindeer, incensed by captLU'8 and h andling, conveys its displeasure. 
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Does it Work? 
Barley, Potato and Bromegrass Chemica' 

Composition Unchanged by Use of a Multipurpose 
Wetting Agent 

By W~nrton M. laughlin*, Glenn R. Smith"". and Mary A nn Paten•** 

No nfoammg wetting agenrs, mar-
ke•r.d tor use w1~h herbicide and msr.ctJ­
clde spr~ys, are also credited With lncn~as 
in~ crop yields whe-n app(ietl to the ;oil. 
These ncreases hd~'t: beP.n att riblJtl;rf to 
inrreased solu uilitat•on of 1utrients in 
th~: ~til, pro vid inn the basis fo r mo• uni­
form n utrient distribution throughoL!I the 
toot zone nnd e nhanced uptake o f hesf! 
nut -~ nts by p lants ' 2). 

Wn have evaiU <HI!d one of rhese wet 
ting agents , WEX-il chemical formuldllOn 
the ac-ivr ingrt>cliena of w hich are Jlco ­
h •I e1hoxy l;1tes, p ropy lene glycol, and 
dimcthylpolysiloxane. Following appllc a­
TIC~ t echniques recommr.nded by those 
r •porting crop 1esponse, we used WEX 
with barley in 1976 ancl with lJa1ley, 
potatoes, ar d L>romegrass in 1977. 

EXPERIMENTA L PROCEDURE 
Barl~y 

A uniform area of Knik silt loam 
(Tyuic Cryorthentl on the Matan..JSI<a 
Fxperimen l Farm was selected ~or a 
block barley expe 1 irnfJn t with e ·~ht cplt­
ca ·om. WEX treatments o• 0, 3, and 10 
ounces per acre were applied o n l'vlay 10, 
1976, by add 1ng Tile a pproJJriate amou nt 
o WEX to watJU lt the aw of 4 84 gal­
Inns p er acm , mixi r g thorougt1 ly, ond 
apply ing the ~ll11tre a moun t uniformly tD 
each 6 by 15-foot plot. T he area wa~ I hen 
rlisk ~d and plan t~(! o Weal bailey w"th a 
grnin d t 'll Jntl fe r jlizr• attachment. Aher 
JJI3• ling, the area was cultipacked. Com 
merc·al 10 -20-20 te rttlizer a t 200 ;Jou11ds 
per acre supplted 20, 40, and 40 lb N, 
P205, and K20. resp<'ct tvely . 

On 1\. ay 6, 1977, in anoth<:!r d ea oi 
t, nlk sil loam a n the MHtanusk il t=xperi· 

• Research Soil Sc ientist, Agrocultural Exper­
iment Stat ion, l'illmer. 

• Biologh:al Technician, Agricultural Re· 
search Science aod Education Ad ministra­
tion, Agrrcultur:s1 Experimen t Station, 
Palmer. 

• • · Laboratory Technician, Alaska Agricultural 
Experiment Station , Palmer. 

ment Farm, we repeated the barley e xper­
m~:~nt at m e samt fertiliza ion rate usirt!J 

0, 16, a11tl 32 o unces per acre WE X. On 
August 9 in bo 11 1976 and 1977, fou 
10-foot rows of barley were cut rom the 
center of each plot with a hand sicldc , 
placed in a sack, dried for 1 week, and 
rhen th reshed. S traw, gram yield!>, a11d 
test WE>ights wer~ obt ained. 

Potatoes 

On May 17, 1977, a uniform a rea of 
Bodenhurg si t loam (Typ1c Cryonhe nt) 
at the f'a lmcr Munic 1pal Alrpon was 
sefectnd and ro totilled for a sim ila t re pli­
ca ted b lock experiment with Bake Kmg 
pota toes using 20- by 3.2·foor plo ts. Fur­
ro vs wr.rc o pent:tl and 800 po unds per 
acre of 8 -32-1 6 were Jn ifo rrnly app lied 
in the botto m of the fu r rows ancl r:ove red 
with 1 inch of sml. Then the WEX 1llJt­
men ts (0, 16, and 32 o u nces pet acr~) 
vvere appl ir.d , uslng the method 1ecom-

mended for harley, to the bonom ot the 
20-foot rows. For y ~.nitorm seed piece$ 
\1\/ere plar ·ad 10 eactl row; these wert> 
cov~'red w1t'l sot! and the erHirr: ama c u t i­
fJacked . On May .3 1, hnilro-0-sec-uutvl ­
pheno was appliPd unifort ly aver tlll:l 
~X'"ll oml!ntal are<l for weed c o nHOI. Oro 
Augu~1 30 the vines we-u~ retTJoved from 
tt>'" plants, tile tuben 1!t.q, and v"eld~ of 
both vines and tui.Jt!rs (U.S. No. 1 a Kl 
small) determ~nad. TI1e sp~'flr. q rav ty of 
the tubers from each plot Wi:IS rfltermmt:d 
on August 31 and dry matter percr.n tages 
t;alculated 

Bromegrass 

On May 3, 19 77, · bloc k P.) pe-rt me t 
was IJ~mbl shed on a unlfmrn stand of 
l.Jrur-t:g as~ on Boc.lrmburCJ sil loam 3 
n"l•s south 01 P>~lmer :mr! '"Piicateo eight 
tir tr.s. All 6- by 15 fool 11lots were top 
dresse<J at !he ratP ol 120 pounds prn .acre 
N fw i th a•nmomum nitratoJ. 100 pounds 

Table 1. Effect of WEX on Weal barley yield, t on we.gtn, and grain/straw ratio. 
1976 and 1977. Knik slit loam. I means of 8 measuremenul 

WEX Yo~ld ltor~slac:r~l T~ weoghr Grem/uraw ---
011A StfilW Gra1n ra~ o 

2.Q!6 1977 1976 1977 1976 1977 ~916 1977 

0 0 58 1 03 .7U I 3() 1 28 2.3J 18,4 1 24 1 26 
5 16 .58 1.01 68 1.3 1 1 26 2.38 49.0 1.23 , : ?.2 

10 1 32 .56 1.08 .70 "27 12.5 2.3.:J 49.1 1 29 1 18 
C.V . 5J% 16.3'1> 12 0'\. •0.4% 10.5'X: 7 2' 1 1 'I' 15.6% 16 IQ' 

Table 2. Effect of WEX on Bake King foliage 11nd tuber y ie ld s and tuber specific 
gravity and dry matter. 1977. Baden burg ~•It loam. {ml!ans of 8 mepsurementsl 

V io ~s TubPr Y miG.$ Tuburt 

WE X Fe I olgi! ~n·l~ Spoc•lor. %dry f{A dry 

01/U ...-/A US No.1 Sm(lll gravity muttA r rnall•r 

0 15.98 21.55 1.50 1.085 27 0 5,06 
15 16 18 22.20 1.73 1.08.:2 2 1 R 6 9 
32 1 16 56 22.23 1.71 1.081 2 1 6 5 9 

C. V. 18 7% 118% 7.3.9 0.5% 4.2 9.9·~ 

Table 3. Effect of WEX on bromegrass yield, Kjeldahi-N and N03-N percentage, 
a nd N up take. 1977. Bodenburg silt loam jmean~ ofB measurement~) 

WI:. X T/ A ovrm-<Jry_ % I( "ld.!!!:!!_ N -~.:x.. N03 ·N 
oLIA Cut . I 1...u • 2 Cut . 1 Cu ? Cut t Cut 2 

0 
6 

32 1 
C.V. 

3 14 1 .65 
3.08 1.59 
3 1' 1.55 

11.4' 7.7% 

2.47 
2.34 
2 .34 

\ 4 .0% 

2.54 
2.48 
2.57 
5.6% 

.TS ,07 
~3 .08 
14 .09 

50,1" 34 fl';{. 

J!!!A <:je:d4t!....:.!1_ 11'/A rotal N 
Cut I Cut. l 

b5 
143 
144 

10.8% 

ll2 
79 
80 

7.5"' 

11 3 
106 
107 

9.0"' -------------------
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per acre P205 {with treblesuperphus­
Phdte). and 1 00 rounds per acre K ?.0 
(wtth sulfate of potash) After fe rtiliza· 
non, 0, 16, or 32 ounces per acre of WEX 
wefe applied to the appropriate p lots as 
descrlbr.t..l lor barley. An ad<litional 100 
IJOLH ds per acre N as am monium nitra te 
were applied .1fter the first cu'lin!J. Jub"t 
after the emergence of seed heads on 
June 23 ond again on ~p1ember 18, 
forage . om all plo ts was harvested wi lh a 
~~mall s c kiP.-equip pr.d mower, leaving a ?-
inch Stu bble. Green and dry w eaghts were 
recordl!d , anc.J reorerontativf! samples 
from each p lot wt?re g tou nd ta pass a 40-
mesh s.tainless-steel scr~n . 

Soil analysis 

A composite soil !;3Jllplo w as taken 
each year before p&antmg ~ach crop. 
Arter barley and the second hrnmegt ass 
t,arve!> t each year, soal samples were ~ken 

rom each p lot at 2-inch increments to a 
6 ·mch dernh. We dete mined Lhe pH and 
analyzed these samplrs for N03-N, P, and 
I( using a mod itu"?d Mor[)<ln 's p rocedure 
with sodaum acetatE' buffe re d a t p H 4 8 
(3). 

Plant analysis 

Plant tissue analy~es ware conducted 
as follows: N, using a modification of the 

Kieldahl m et h od by co l ec tlng the d isti l­
late In boric ac~d ! 1); N03-N w th the 
nitrare electtode {5); K , Ca, and Mg, using 
an atomic absorptl')n spectrophotome ter 
foll ow1ng u perchloric acid digestion {4 1; 
P, tJ sin g the molybdatf! pmccdure with a 
Techniton Au ro-A nalyLer II (61; and S, 
with an automatic rulfu r analyLer (7) . 

RESULTS AND DISCUSSION 

Weal barloy 

Y .~ ld, bushel test weigh l. and grain/ 
straw 'atios were not lnnucnced sl~nifi 
cantly by WEX (Tahlf: 11 . 

Bake King potatoes 

Yie ld , specific gra\1 tV , and dry­
matter percentages were not Influenced 
by WE X (Tab le 2). 

Bromegrass 

Y;eld, Kjeldahi-N, N0 3-N, P, K, Ca, 
and Mg conce ntrations. and N, P, K, Ca. 
Mg, and S Llptake by both cuttings were 
not influenced signi ficantl y by WE X 
{Tobltls 3, 4, and 5). The first-cutt ing S 
co nce ntration also was not influenced b y 
th" WEX treatment, a lthough second­
(;UTting S crmcentrat on was siyniilcantly 
inc reased by t he heaviest (3 2 o z/A) WEX 
application (T able 4). By chance , th is 

Table 4 . Effect of WEX on percentages of P, K, Ca, M9. and Sin bromegrass forage. 
1977_ Rodenburg silt lo am. (mea.rts of 8 m&asurements) 

--------
we x %P % K -~~~ 9!.__ ~o __ '!loS 
o1/A t;ut . 1 Cut . ? Cur. 1 Cu t. 2 Cui . 1 Cut. 2 Cut. 1 Cut. 2 Cut . 1 Cu t. 2 

0 .36a2 .2Su 2 .90a 1.84, .182o .284a t 31a .1 86n .187A . 1874 
16 .36n .25a 2 ,85g 1.82a .116a .2 718 128a 189a .183A .192ab 
32 1 .34a .25a 269;1 1 .79a .1 7Ba .2778 .128a . 9Z;; .184;s .199a 
cv 8.2% 5.6')0. 4 4": 6.9"!. S.C"' 13.!:1'\:., 

8 '"" 
62% 10.9"' 4 .5% 

Table 5. Effect of WEX on P, K, Ca, Mg. and S uptake by bromegrass. 1977 . 
Bodenburg slit loam. (means of 8 mea1urementsl 

WEX ~-lll_flj_P lbiA K tb/A G,) ~Mg lb/A S -oz/A Cut 1 Cu l. 2 Cut. 1 Cut. 2 Cut. 1 Cu t . 2 Cut. 1 Cut 2 Cui. 1 Ct.tt . 2 

0 22 .5 8 .2 181 .4 60 .3 11 .4 9.3 8.2 61 1 L 7 6.? 
16 22.? 8 .0 173 9 58.0 11 i 8.6 7.9 6J) 11 2 6.1 
32 1 20.9 7.9 1li4 5 55.6 11 1 8.6 7.9 60 114 6.2 
c.v 14 .6% 11.4~ 9 0'¥. 12 3'\. 15.1'!to 1 1.8% 8.5';b 92~ 11 2~ lO. 7')(, 

Table 6 . Effect of WEX on so il pH and available N03-N, P, and Kat three !!Oil 
sampling depths. August, 1976 and 1977. hnoan5 of 24 measurements) 

WEX (vz/A) 
0 

16 
32 

Sampl•ng 
depth lm) 

pH 
water 

569ot2 
5.68a 
5.63<: 

Knt sil llo~m 

__ ~ avadoble 

NIJ3 N p 

6,3a 9.4 
5.9) B .a ~ 
6 .73 9 .4a 

K 

13Sa 
137• 
141.! 

---~BO'!!_fl rtlrg ~Ill lo~ 
pH lb/A Jva::..:t.:.::lll:.=bc..cl"'-----

water NOJ·N P K 

5.7011 
6.G6a 
5.66a 

14.8a 
16.9~ 
13 6iJ 

4 7o 
5.8a 
<1 5e 

46.88 
43.1a 
40.7a 

0.7 5 59b 8.J a 1 1 .?~ 196a tl BJc 5 .3a 10. 1 a 101 7a 
2-4 5.68a 5.6b 8 .9b 12lb 6.01b 20.7e 3.4b 15.5b 
4 6 5 74a S.4b 7.5b 95c 6 1 9,; 9.3a t 4b 13 4t1 

C.V 1 VI% 40.8''it 31 4% 35.6 3.4% 120% 69.S"b 53.4% 
------------~---- ------------- -----------------------
leoeifCII!III ul variation IC.V.I •ndicate$ ti-e do&pcrsiofl of tho• ndlv•du.l v lut•s around 

the mean Ttlo lar!Jt>l de vaiW! tfw !rr~alllr rhe v,,,llllinn wrthin the i'x penmunt . 
2f,ccord•ng 10 Duncan"• mulnp te l'llnglt ~•. coh.ml" means followed by the snrnc lettrr 

are not sign•l•clll'tiY ddfsrent ot th• 5% level. 
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value coult.l occur fve time~ in a hundred. 
A1 thP 1 ~> leve-l of probability no signiii­
cance occu rrcd. 
Soil pH and ava1lablo N03·N, P, and K 

WEX a pplteation had no significant 
off•!r.t on the soil pH or the a11aitable 
N03-N. P, or K in eithur the Kni k or 
Botie11burg s1lt loam ~Tabl e 6) . 

In August, the top 2 inches o f both 
soils was more acidic and comau'lc(J more 
available P and K than sotl i:lt the two 
lower sampling depths. The tOP 2 inches 
of he Knik ~lit loam had more N03-N 
than did tho lower depths. BodenbUr!J 
slit loam was less acidic Jt 4 to 6 inches 
than at 1he 2- to 4-inch depth Sagnifi 
cantly less available K m the l< ntk sil t 
loam was founu in soil samf)les from tho 
2· to 4- and 4 - to 6-inch depths ~han in 
the lup 2 inches. 

CONCLUSIONS 

The results from the~ tour experi­
ments showt.:rt o crop re~ponse ro WEX 
apphcati(}n. The unitotmttV of ytl'ld 
results is refl ectr.d ir the ex tremely low 
coetficients of va riab[lity. Our results 
resemble those of Fot nstrom (2 ) with 
sugarveets in Wyoming. 

Potato spcci he gravity and drY· 
matter f>I?I"Cio!ntages, barley test weights 
ancl ~n am-straw ratios, bromr>.grass c homi­
cal composition, and soil ana lyses show no 
consinent l! ffP.ct of WEX application.O 
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Forest Regeneration of Upland Areas 
following 

Logging in Interior Alaska 

By John Fox 

The spruce, birch, and aspt:n forests of interior AIJsk.a 
uplards provide Alaskans with recreation, bL. II img matP.rhl . 
fuel, berries. game, ciPEJr water, a o lace to I i11e, and a way of life. 
In addition, for t ose who choose tv experience these rewards 
fir iland, tt>" iorr.>st prov td.i!s an lmprin, or the senses that 
<i nd as the ;;ptrl t that abides in Al;rsk.:;'s heartland. 

Appropr ia t:ly, Alaska's sta le constitution mandates that 
thi~ orest resollrce be m.1naged on d basis of sustained y'eld 
thu. which u for-es, can llroduce continuously a t a given intet 
sity of manageme .. t. In addiLion, the mcently passed forest prac 
tlces act requires that forest resomc:<:~ utilization be compatible 
wrth water and Olher resource managP.mcnt objectives. 

U11fort unately, lhart. i~ no guara11 ee tn <J I sustarned-yielr 
and wat'!r-qua 1 Y objf'rtives. will he ach eved where Ltl il ilatlon 
w out 11anagernent or managl!'mL t wi•hout nforrnatio11 
e:J~IStS. The fact that ,orests ; re rent!wable resources does 1101 

fmply that they will l>e rt?newed or r~ncwe<J in a fo rm consid 
er' J desirable for Uw 5Ustaincd product on o f value. In addit ion, 
one cannot specify • .Hi I ization methods most compatible wi 
watl!r resource objectives without first il.lentifying problem 
situations and unde~standing causn-and-eftect re lanonstups.. 

In 1976, the Alaska Agric.tJi turiJI Ex!Jt:>rinwn t Statior ~· 
Fau banks undertook a reconnaissance stuliy of pos t-harves 
reveg,,tat•on on selecte<J upland aruas betwe~ F<~itbanks and 
Nrnana on the Dar s Highway. TIN primary object Je o! .ho 
study was to d~ttlrm ne 1 hP stocking le\•P.!5 nf commerdally 

' Agostant Profesro r of Land ResourcP.s Management, AgricuJt urol 
Experiment St~tion, Fairban!ts. 

rlesiralll~ •me SIJetres. ~"Srockmg I"V·JI'' is a"l lnd cat" on of the 
number of ex stmg aee<= v r sa mph~ plot!> t..Or' IBillt .g trees corn-
pau~d to some ries•r<lule number for !•est t!!SUits, e .g, l"laximum 
prod ucliv 1Y oi wood.l The results of his s•udy arL ·eporlt>cl 
here. 

Chllracterisrrcs o the lour ~Imber sale units studied are 
given 1n Table 1. These $lUdy units were 'clcntified and mapper! 
using small-scale, high-<~ltitude, infrared ~1hotonrarhy . Study 
units were div {letl arb.trarily into sulur\its. wrth 30 sample 
plots systematically distnbutecJ over euch ~tltlu 11L. A total ot 
220 samplo plots Wltr. ~ed, ()<lei diOJ1ded 1 to *JL r rubplu . 
Field observaf ons of plam occurrPnce, prrccn l.a!Je o r.o11e rage 
(IJy spectes), and nor lv nr:1 yrouncl coveragt,; ~ .. e,r~ mane on nne 
quam r oi eac~ sample plot wr I t ce seedlllt!J counts WIHP. 

made on al l tou r qu,u • r~ . Atlditional uata on plot slope anti 
a5J}P.{;t wert! 1 akor~. 

Study 
Unjt 

1 
2 
3 
4 

Table 1. General Descl'iption of the Four 
Tlmber Harvest Areas Studied 

Years of 
Harves~ 

1973-75 
1969-75 

? 
1971 75 

AmLI Cut 
(acres) 

200 
308 

5.5 
42 

Total Volume H11rvested 
!Thousand Board Feetl 

3887 
254 7 plus poles 

? 
1116 p1u., poles a,tl 

corCJwood 
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Table 2. Re1ults of Regenera tion Survey~ Frequency of Sample Pion Contaming at Least One Tree (percent Jtocl<ing) ; 
Trees per Acre (stockmg denmyl; and Pereentaqe of the Area Having Unoccupiod Mmeral Soal 

Wh!te Spruce Birch 

Study F req\lency Density Frequency Den>ity 
Umt % {rrees/acrel % (trees/acre! 

1 13 370 20 693 
2 41 1841 57 54 13 
3 50 1518 50 6981 
4 13 352 37 4604 

"No data available. 

RESULTS OF REVEGET A TfON SURVEY 

A summary ol data obtnined from sample plots s pre 
sented m Table 2 . Variability between study u nits ;mel sub unit s 
is evident. 

The frequency dirtributtc.ms of seedlings por sample plot 
tor the subumts of each srudy un it were compared and deter 
mined t o be frorn the ~ame population ( Ko lmogorov· Sm1rnov 
test at the 95% conftdence level) . Therefore, subumt data from 
a panicular study un·t were pooled for analysis ond presentatio n 
in 1 ht · report . Variability among <~nd within the four study units 
c<m be seen in the results presented in Tnble 2. MaJor no ntree 
speci~s iou nd In th~ sample plots are presented in Table 3 . 

Study 
Unit 

2 

3 

4 

Table 3. Major Nontree Spe-cies Found in the 
Four Study Areas 

Average ~ Covf'r % Frequencv 
------

horsetail 25 11orsetall 84 
bluejo in L grass 15 tire weed 79 
wild rose 10 w•ld rose 54 
n reweed 9 raspberry 40 
raspberry 6 blucjoint grass 38 

bluejointgrass 21 fir<!W!!P.d 79 
fireweed 11 bluejoint grass 61 
h orsetail 8 horsetail 57 
twin fl ower 6 wild rose 47 
wild rose 5 !Win flowPr 22 

bluejoint gnss 14 fareweed 90 
highbush cranberry 10 bluejoim grass 60 
fi reweed 9 twin ilower 60 
twin flower 5 w in Lergraen 60 
blue bells 3 horsetarl & wild rose 50 

bluejoint grass 26 fire weed 72 
horseta•l 9 horsetail 70 
fl rewce rl 7 bluejo int grass 44 
twin flower 5 raspoor ry 44 
rasp berry 5 wild rose 40 

White spruce seedlings were found on 13% of tile sample 
plots in unit 1, while birch and aspen frequencies were 20% and 
15%, respectively. Total freQuency of piau stockP.d with ei the r 
sp uce, birch. or aspen was 43%. Th~ major non t ree spe<:iP.s we re 
fireweed, h orsetail , rose , and bluejoin t grass. An view of 7h e area 
is prov1ded in Figure 1. An avera~a o f 6% of the ex is ting seed­
bed wa!l "stockable," i.e. unoccupied mineral so il. 
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Aspen _ __ __AJLTr_g_es~-- _ 

Unoccupi!~d 
Frequency Density Frequency Density Mimlral Soil 

% (trees/acre) % (trees/acre) % 

15 404 43 1487 6 
18 516 73 7787 4 
10 607 60 9106 
17 384 48 5340 2 

Study unit 2 dasplayed a h1gher level of reforestation. 
Stocking percentages 8\rt. a!J".) 4 1 for whne spruce, 57 for birch, 
and 18 for aspen. Total tree stockmg percentage was 73. Major 
nontree species were nreweed, horsP.tall, hluejoir , and twin 
flower. Current available mineral so1l seedbad reprnsented 4% of 
the a~a. 

S tudy un t 3 exhibi1ed a 50% stocking ior white spruce, 
50% for birch, anc11 0% tor aspen Overal l tree stockmg WilS 60%. 
Nontree species occupyang greatest coverage and occurr ng mo st 
frequ£!ntly were horseta I • .nd bluelom~ grass. Data on mineral 
soil are not available for rhe srtc. 

Study unit 4 a\•craged 13~ fo r white spruce stocking, 37% 
for birc l1, and 17% for aspe11, whH~ overall tree stocl< ing was 
52% Major nontree spectes were ,he samE' BS in umt 1 Availab le 
mineral soli seedbed a\lerage 2% of the tota l area. 

F requency distributions of seedlings per sampll! plot were 
tested aga inst thA Poisso11 prol.labili1y diswbutio11 and were 
to .md sigruticantly different at the !'l5% confidence level •sing a 
G-test statist ic. Coefficients of dispersion \wre all much greater 
than 1.0 .ncficating "clumpmg. " Th"s rhenomenon was vasually 
evident as md1cated in F1gure 2 tor white spruce. The effect of 
f.'!Xoosed mineral soil on spruce l:lf1d biich revegetation can he 
seen tn Fagure 3 of an old road bed. 

Figure 1: Overview of study unit 1 shows the low stocking level 
for trees and the domtnance of bluejomt grass. 



F1gure 2 : Wh1te sp ruce regenerat ion, is often found in clust e rs 

DISCUSSION OF REVEGETATION R ESULTS 

Some ecological implications: Satisfacto ry regeneration 
at a fo rest requi res th~ presence of trcrs in tne v1r.ln 1ty , an <Jcle· 
qu ate production of seed by these t rees (or a via llle vegetative 
reproduction struc tu re ), suff ic <>nt and surtable seedbed i111tl, 

fina l y, successfu l seed ling e~t<~bl ishmenl ;mcJ growth. As in 
llU!ny human end!'Bvo rs, success is ba~ically a rt1atte r of be ing a t 
lhP right place at 111& righ t time, wi th tne .eso urces to capi ti!lizo 
on ~n opportun ity a1,d t he capability lo com pe re, grow, and 
prosner in the .,ew 1nudtie»1. 

The opporl~l111ty provided by the forest is simply t h e 
a~a lability of grow it1g space o r, conside rin g regeneration uv 
seed the avai lab' l tY of a su it able SP.cdbed. Accordingly , lo w 
t1 ~r regener<~tion lollowing t imber harvest may be simply rc 
latfld sim ply to a small amount o f m ·.,era l sod seedbed ex posed 
bv thP harvest operation. Secondly ow d ata ind icate tha! her­
l:>acE:ous and small shrub spec P.s can occur w th high f requency 
and represent a ve y h gh r e rcentage of ground c ove r ( , able 3 ). 
Not o nly can these n onlt1.16 species coloni.;:~ or p roli fe rate 01 1 

~ 1111 noral so il wh~n tree St."() U is sl'\arce, bt.t once established 
may res tr lct or pre>tHblt the gennmat on and growrn of subse­
C1L~>ntly ab undant t P.e seed. 

This pattern , wh ich was particularly evident in study un 
ha~ been re fe red .o as th t! inl1 rb itory pathway of ptanr ;uc· 

cess len ( 1 0). O tne r !!'xamples of such " a rested" succession n 
th~: .nt erior forests are discussed by Hegg 18) an I Nm and anrl 
V creek (9) . According t o this theory , early su ccessio nal spec ies 
invade and/or prol fe at e in a disturbed a1 ea ...,d m odrfy tne 
nnvironmellt so it is l ~;:ss surtahte •m entry r • other species. As 
lono as ind iv r Juab o t these early <:olonists persist ur1damagec 
and /r.J r continue to regencrat~ vegetat ively they exclude o 
~urp ess su bseq11ent succe5sion. T ills situa tion may be particu­
larly prevalent w here the original ' ·t, istu rbance" is ex tensiva m 
ilrtta but m ild In .ntensit\ ( 1 0). 

St udy un its 2 and 3 d isrlay moderate stockiny levels or all 
threE" t ree spec ies a nci h ave thus re!)llnerated to a m ixed, even· 
aged stand. This s!tuancn is also unl ike the c lassical model of 
succession, w11er r only ea rly successionill species arc e;;tatJiishcd 
af rr a d istu rb arlc•· nnd subsequent ly modify the E:nvi ronment 10 
facil ta te e ntry of late successional spec ies. Rather, both eaJ y 
(bJr('/1 ant.! aspf' nl anrl late (white spruce) successional species 
entl"'f the a rea im mechately afte r di,t Jrb once. He rf! " successior" 
r"fers to chang~s m the d ominance among species rather than 
s ..,ply t he sequence of colonization. The slower-growing bl.lt 
long~r !Ned sprur.e s able t o tolerale t1 subordinate posi t •on in 
the birch or C:lspen stand. Eventually, the vi~or o f l>irc and 
aspen will deci"ne and the spruce will OV!!rtop the decadent 
I ;;rdwood canopy . 

Figure J: Both w hite spruco and bi rch r •gonera1ian c;~n be 
quite p rolific on rninerallioil soedb.eds. 

Th~ lack of f<worable seedbed conditions IS ;; oote 11•«1 

problem for all th ree tret: ipecfes d.scussed hrrc. However, tn ~ 
situatio n for wh ttP spruce is partie I •ly critacctl smce n ooes not 
have h e capabilities o reproduce VP.qcrat P.rle!y that birch or 
aspen possess (12). FurtheJmorr·, wt 1te spruce nt<~y prod cc 
abu dant seed c ro!-)s a~ infmqu~tly as once every 10 to l:l 
V '~ars ( 14). Thus, t he ,nobabd rly that set1d Mailahilitv coim:id~>l; 

with the l.,t ief per iod hr.tw~n ini•ia l d isturbance ( oggino o r 
fire) and complete coloniz .. t,on lly other sprc es mils be very 
low. Comide1 ing tha t seed availah hTV requi t~s t he nr~sence of 
ma ture spruce within .om~ seed·(hssemln atiny ( lstance as wrll 
as the product1on, by 1n~:~s~ trees, ol ilb'-'nd<m t, vrable :KJ ed, n IS 
nut an unl•kely p ropm 10n tf'at contmued, p~:riodic dlst Hbance 
of an urea fu lly r.tockerl ltltlHllly With sptuce wrll re~ult 111 a pro­
gressivt. decline and/or exclus1or of ~OIIJCf: f rom rhc area. T 1is 
o utcome ol p(Hi<•dic d1stu f.>,mce or spruce. wo.Jirl i)c part•Cljlar· 
IV l1 kt.ly where the "d1s .ar!Janc~>'' -necl1an sm resu lt eel 111 a low 
rt-quency of exposed rni wra.l soi l 

Some Management Implications : Havrng rlrscL.ssetl some 
possible ecological · I"T'pl i~,;<l.I0'1S o f thP. forelit req•·•1~ r at1on data, 
what imp licatio ns ex 1>l •or for~'s- man&!:,~rnent? Ftr"\t, rational 
managemonr act v lli~>s r;ln or y f xrs,t rn re lation to .1n o L,rcctJve 
or po lrcy ~tat an ent. Thus, it lhF! manapcr'5 t:oncern ~ only fa 
wompt revege lation as (ll•fJOS-ed : c refo estation, li1 rio manage-
11en l af lrt ap~ ears nl!Cilisarv. 1!, howevf!r , ·ctore$la1ior is the 
obr,~ctJve, t" en se.edbe l PI opa atio 1 aa:omp lishcd at th~: t ime of 
tim bAI h arvest m oy be effec•rve, assum·ng tree seed will be avRil 
able w ith in the subsequent two· to th ree-yr.ar pe1 imJ. 

If ll1e mana!)er wishes to P IOmotc wh1hl spruce, seed bed 
preoaration al he t ime ot harvest may not be~ l'1ctrve, bu t PTay 
rather faci litat e entry or sprllad of herbs, shrubs, and other 
trees. Tw o alte rnatives sc!!m possir>ln : ( 1) pr11an: seectbeds on y 
prior t o or d tJ mg year~ o f abul'danl spr Ace seed p roduc 10n, o r 
(2 ) rely on artificial rege neral.an by rtantmg o r seed ng a fJe r 
harvest and seed bed prcparallOP. A poten tal pro.IJle-rn wi fh t n e 
frrst al ternat ive is thl< incre..Jsect cl1fiicultV of seedbed r>repara· 
t ron due lo mte ri rn 4'0'.'.rlh of (lrhe vegetallon. Contra led 
hurn1ng migh t prove UsP. Iul in tt11s ca~c . AlthfJugh the Ia te r 
o ption has not been avAi able in t}1 e p ast, the rww t ree nursery 
<it Palrne r is n ow operational i'llld p nntlng ·h is have be-en 
Initiat ed. 

Hav·ng stated an o hjfiC'trve and observed the resu lts of uu r 
study, d o lhe d ata in Tabl ! 1 ind cate J satts•aclory o r unsa tis· 
fac tory ~itua tion? If .;ht! o lJJP.C: tlve we re revegetation o nly, the 
oata certa mly indicate succes~f Jl co lonil.c:ltion by p lants o i a ll 
b ut an average of 3. 7,_, of 1he a reas li1udied. If, however, ~he 
o bjective is refo restation or wh ite sp ruce regeniJrat ion, thoro is 
some uncertainty and room for d iscussion. First, what repre-
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so:nrs c !>ati!>factory stockmg of rees or of a specific rree species? 
TheoretiCally, a 1~, frequency on plou of the size usett rn this 
study would mpre~nt lUll stock ing of approximate y 1000 
trees/acm of "wel l d stributed" trees (21. This rtens11y IS charac· 
teristic of 9 0 -yeaf·Oid white spruce stands In ln1l' tor Alaska 
(:me ndex 701, 50-year old !Jircn st:J tis (st te inclex 551, 60-
year-old aspen stands (sitP. index 55) , o nn approximatoly 60· 
year-oln mixed stand (5, 71. In all cases the rumbcr or s tems par 
ac1e c ecreases horn younger to older stands. This rate of de­
crease (t,c. moltailtY) is largely due to competition and is, tt self, 

decrcaqing with increasing .sge. Thus, ·h~> density thaT represents 
"fu I uocking" f or a 5ecdliog stand, allowong to• tuture moil.al­
. y , might be constd£t ablv h1ght'r than for ~ rotation·Hged "'tanct 
fvcn on ntensivP.I y 1anaged plantnttOr'l\, more stems pe- acre 
are UStJallv planted than wil l ulum;nely reach rotation ng" (har­
vcstaiJie age o r mature stand] . The "excess' ' above full stocking 
allows some genetic and mic ro~at" variation to be expressed by 

!he trees and recogni:led by the manager. Subserruent hinnln!lS 
will salvage this exces:; such that optimum tr!!f! spacing and troe 
quality \ aChieved. 

A po int worth noting, however, Is that the decrease in 
rtems 'acrt wdl mcreas ng stand ll9•1, 1s a density-dependent 
mortalitY and would bo Bxpected to be less significanT at initia l· 
ly low densi ties. Secondly, m m ixed stands, white ~pruce may 
bear proportionately less of the <Jensitv·lndtlced morl<thty than 
etthcr ·turch or aspen because of Its tolerance for shade. Final ly , 
the growth of spruce in rnjxed stands may be tmproved over 

that nT pwo Sl<mds by virtue of better lighr, nutrrcnt , and sail 
tempera1ure condit1ons. 

Zasada, et al. 113) nores that, in other parts of Notth 
Ame1tca, m•nimum requ1r1 ments for adequate milacre (0.001 
at:res) stockmg range from 40 to 60%. Thry also report results 
of a Ptt:ll ously unoul>lishll() study on white spruce regeneration 
following timbet harvest In in tenor Alaska. Stoclc mg vo!ues VV"ere 
lower than those reponed here, ranginrJ l rom 6 to 30%. They 
note ~ha inadequate white spruce regeneration has also been 
~~~porte<J In Cannda uy Wagg ~ 11) and Dobbs (41. The results ot 
our rtudy indicate that two of the areas do metrt •h1s criteria 
whrlc two areas do no . 

Another point worth 11ot1ng ts the apparent d1screpdncy 
between percent frequency and density wnh respect to stocktng 
levels. I= or P.xamplr.. m study unit 2, spruce has an ave rag~ den· 
s1ty of 1841 stcms/acrL tJhrch rs more than twice Lhe density 
neede<l for full stocki1g of spnrce at 90 years of age. Yet thr 
CJrea is considered undcrstock€d smce onlv 4 1% ~f tht plo1s had 
any sprucP. ~edlings a1 all. Furthermore, the latter value stil l 
doP.r. not reveal the spatial distribution of those plots constitu · 
ting the 41%. It the data tor a ll trees on <>tudy unit 2 are consirJ· 
l:lred, WO gcr 73% frequency and a TOtal of 7787 stems/acre 
wh1ch giVI.'S more allowance for mort11li1y and probi!bly rt!pre­
'5!: ts satr~ ac~ory achtrvement of a refore~1ation goal . 

SUMMARY 
Our study or four timber harvest areas in interior Aluska 

• ndicates rhat revegEnation has occurred on all;.ncas while regen· 
er at ion 01 commNci"l tree species :s quite variable. Ht!rbs, 
shtubs and gr asses <1ppear to o rfer siqnjf,can1 competition for 
111ailablt! seedbed if adequate tree seed is not available dunny or 
Immediately afler t1mber harvest. Entry of tree species during 
subsequent good seecJ years may be inhibucd by the lack of a 
mineral soil seedbed. When both seed source and seedbed con­
ditions are favorable. regeneration oi mixed or pure, nven·aqed 

"Sore in<J~;x an ;ndex ot ~it8 producltYtty. DtollnBd 3$ :JV•rraga heigh1 ol 
llom non1 tre~n in rhP- ~tand ar age 100 for sputc .. ond age 50 f or b1rch 
and asp!!n . 
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stands of b irch, asren , and/or white spruct= is possible. Occur­
rence of sucll conait"iol's favorable to white sprue;~~ regeneration 
arr thuLrght to be somewhat rare. 

Thus, achievement of a spec11ic regeneration go<JI can be 
viewed as a matter ol chance. Howr.vc , as has been demonstra 
te:d by o lhers (1, 3, 6}. man~mem activit'es atfect'ng ~eedbed 
preparatio"', 11mtng of harve~t. methods of harvest, or planting 
can I,CrEtase .the probabilities o1 succ~ss. The role o t research is 
to provide relevant inforiT"atw n and tdentliy feas ible manage· 
ment alternatives and the1 cvnsequ~>nce~. Undoub1e1t1y, '..1rther 

research is neede<l In man\1 [freas l"'c:ILJtlingldcn 1fyin9 adequate 
stocki ng levels. rnvestigating comroll~d burning as a mnans of 
seedbeed prepara Lion, peri or ning plamm!:l 1 rial~. anrl rll'termi· 
ni11!J the soil erosion hazard assoc1atefl with wlduspread seedbrn:l 
preparation. 

In essence, mo re mtensive forest management af'!rJears 
nect!ssarv ii the values ot our 1nterior forests a re to bl' sustained. 
If lhe percc1vr!d values do not justify the dtlded 11xpendrtures 
implied by more lmensive mani~Qement, the res.pon~ibility falls 
on tho Individual usor of the resource, from berrv ptcker to 
lo9{Jcr, to u nderstand the forest wstem and l1arvest its ptoducts 
with care and respcctJl 
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Outdoor Recreation Alaska 
. 
1n 

A Problem Analysis 
By Alan Jubenville• 

INTRODUCTION 
While much of the use of tl1e Alaskan landscape has been 

n:creation orler t:d, very l"ttlc resea ch has !Jeen done o n th s 
portmn of the 1\h!Skan lifestyle, its tlffecr on the ~conomy, nr 
fl!i ti es to the past. or h as anyone tho roughly rev iewed the 
pnrential of the various geograprcal locat io ns for providing 
recreat ional opportun ities. These tyoes of stJdies woulu have 
h •lped decision makers in their rle!iberaLions aver I he Alaskan 
lands cor>troversy . Certainl t. with the pass aye of l£'g•slat ion for 
national-interest allCis in Alaska, more ~ec!r al develo pmen t and 
11111nsificatw n o' m;magem en• will t11ke f)l ace on these lands, 
and more pe011h wil l be visiting 1\l<tSka. lncrease1i ncorne and 

• Anociate Profeuor o f Resource Ma"iiiJOrnent, Schoo l o f Agriotllture 
""d Land Resour~ M3nagement, Fcurbanks. 

leisu rl' timr. will also contr;lnHe to the expansion of recrea tion 
ranrc potion. Alasl<a ,\ rll probrliJiy continue to nctease in 
poptAi ation, and these m oplo will spend as mur.h . if not more, 
1me n:creating on the Alaskan landscape, particular lv as access 

is Increased. Consequently, morr dec·sion~ nre gotng tO have to 
b!l faced in lhe futuro about [t!C cation as a comJ)euno tl~l! of 
the landscape, the qualrty of hat use , and the management a f 
delivery systems pro•11ding rhose opponunn·es wh1IP protecting 
the landscflpe Whll" the lll!!!d fN recreatnn resear c;h h as long 
been with 11s , it w•l mte sif\' In the futun: becau:;e of the 
rr.source a• locJt.on tiec • ons, .ncreased recreaUon participation, 
fnlg lhty of the env1ror rner t and lhP. umqueness of the people 
nnd the geography ol Alaska II at would (or shouldl prevenT 
wholes al~ impor1a1ior: of man<K,Jcmer-! stra1egrc~ from other 
regions. 
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Alaska's 34,000 mites o f shoreline offers many opportunities for clamming. 

ALASKA-A UNIQUE BLEND OF LAND A ND PEOPLE 
IN A CHANGING WORLD 

Alaska is not a $ mply man-land relat ionship , there is no 
smqle larri type nor homogeneous group of " natives." There is 
tremendous diversity in the state- from the coastal fo rest to the 
south 10 the tundra of the nonh slope o l the Brooks Rang~ and 
from hei\Jhts of Mt. McKmlcy to the depths of the outer conti 
nental shelf. T h!:! population is just as d1ve rse-from thfl urbanite 
in Anchorage to the native whaler In Barrow and from the out­
fitter m tn<l Wr<~ngell Mountilins to the olacer miner at Chicken. 
Hownver, the re are l] roups of people who hav similar back­
ground~. nterosts, and t<Jstes, • and there arc reg ions within lhe 
state wh1ch have simslar resau1 l!e characte ri stics. However, 
bcyo1111 thss, t hem are unique factors that appear to affect 
palterns of leisure 1n lh~ state which should be explored. 

Population 

Papulation 1s one of the most significant vanables on 
rocreat on partir. iration 1n Alaska. Th£! state 's popula tior1 has 
grown rlramatically from 300,382 in 1970 to 4 18,658, a 40 per­
ce t incr·P.a~. This is only pa rt o f the sto ry-rhe greatar Anchor­
age arra, with nearly 50 percent o t thfl entire stat!.'' s populatmn, 
is ·ncreasing at a fast llr than is tht state as a whole. Th is ss also 
true for Fairbanks but rt has [}een rnfluenced by the cycl ic 
nature of the Interior's economy. The greater g10wth of urban 
center5 ha!; been the res11lt of immigration mto the state and an 
influx of residents tram rural areas. Populat ion as shown tn 
Table 1 wall continue to increase, and the urban centers of 
Anchorage and Fairbanks will continue to absorb most of st <l te's 
new r e~~den ts in addi on to t ransplants from the "bush" areas . 
Thus. the m ajority o f Alaskans will becom urhanites- pro bnb!y 
producing a d ichotomous I i festyle, on the onP. hand demanding 
municipal services while on the other attempting to hold onto 
soma oi the unique values of Alaska like hunting, fishing, hik­
ing, <~nd skiln fl . Assuming that is t rue. the obvious tutu re oro-

·The AIA~ka 0 1v1ston of Stalll Parks it cummtly co.,ducting o study to 
devorop user prOfiles. 
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blems faci11g t he land manager w1tl focus on those lands adracent 
to urhan centers, or which are reasonably accessible fr om those 
centers. 

Roles of Research 

There art:! threP. levels of lltnphnsrs of research: 
1. Recreation Information Management (RIM)-Recrea­

tion informat ion manag~ment Is a system of collection and anal­
ysis of data by a manal]ing aoency For &peci fie sl ies 'intensive 
use) and areas (d ispersed us.el for plannrny f>Urposes. Many rec 
reanon research studies would be classified and conduc ted 
unrler RIM yet accomplishcc by scientifiC res.earchers. There are 
seve ral 1easons fo r th is: (a) the al]ency snvolved in the manage· 
men t or a port•cular site or; ea ctoes not h<1ve in-housP research 
capaci ttes. (b} many univer~ny reseZ!rch facility <1nd staff arr. 
geared ro providing this type of support more eftic •1, tJy , ond 
(c) a com f)rehensive management study can ehmmate the lndis­
crimmant proliferation of surveys anr.J other kinds of data 
coii[)Ctson. 

2. Applied Management-Manaooment o11ented studiP.S 
are mport ani to the effec tive dchvery of recreation programs to 
the public. Pr09rams can varv from auto-o11ented campgrouncls 
to •N ildemess l1sking opportunities, sport hunnng, and outlying 
cabins_ Thb Intent of such studies -, to develop a broad base o1 
sci en t1'"ic knowledge to help the 111 ana1;1omen l commumty. not 
necess<.tri ly to solve a specific proiJiem on a spec ftc ~str . 

3. Basic or Esoteric-Bas c researc:h is donr; .:>U t oi ;;peel fie 
scientific interest on the pan of tl.e researchP-r without any pre­
determsned appl ication of studv results m ass1s1 ng the manage­
ment communtry. Its solo purpose is the furtherance of know­
led~ in that specific academic arne . Yet, where the re ts a con­
certed effort in bas ic resaarch, ~pan-offs trom the hndin95 usu<JI ­
Iy benefit management even though there may be some time lag. 
Because of the limited body of knowledgf' pertaining to outdoor 
recreation under Alaskan conditions and the need to mprove 
managoment, very little bas rc researcl1 will probc~bly be done in 
the near future. However, to d1m1iss or discourage basic research 
would be a d isservice to management and ac<~dt'mlc communi­
ties sin co mucl1 management and R IM research ts based on tech· 
niques and theories developed th rough basic research. 



Table 1. S tatewide Population Projections for Alaska• ---- -----
1 ~79 

A!Je MaiP Femal!) To tal 

a 14 63,43/l 6 1,235 1 :>4,669 
1519 20,313 17,875 38,188 
20.24 32,692 21 ,296 G3.988 
25-44 71,074 63,208 1311,282 
45 t111 over 35,78~ 31 747 6.Z,531 
TOTAL 223,297 19!i,361 4 1 8,6~8 
--- 1985 

Age Mille female Total 

(} 14 74,050 71 ,533 145,583 
15-19 22,465 20,085 42,550 
20-24 34,684 23,504 58,188 
2544 87,548 77,498 165,046 
45 an J over - 43,391 4 1!289 89.680 
TOTA L 262,1 38 233,909 496,047 

--- --- ·--·- --
,. Institute of Socia l and Economic R~search, Un iv~:rsity of 

Ala·.k<l 

Tran!portation System• 
BecausE! of Alaska's location on 1hr Grea Circle ,1Jr roL1tes 

an J th~: lack of good interstate transportation, t ht: state is served 
by mlernational, domestic, anc in tro5late comrrercial air carr 1-
ers, plus air taxi and charter service tn most con munities. T1us, 
movement of peoolr over lonQ distances is usually by ai , a 
trend whict-1 seems to be increasing_ 

There is one r lroac!-from Wh1ttle r to Anchorage, thencr 
north to Fc; irbanb-which is being IJseD h:~ss witl1 the opening of 
rh" Parks Highway. T here is some r1tcrest in extending the trock 

thl-! new b.JJit:y project aL Delta, which wm1 d Increase he 
l•ar:kl1au to Ancho a!)e. Southeastern Alaska and the P11n1.' 
W ll1ilm Sound, Kodiak, and Anchorage ar1:as are served by al 
state forry sysrcm. Foot t ravel Is l1mrted because of drstance, 
hardsh ips, dOd h<Jzard~. And the I.Jse of the rlv,~rs for :11 ov~:menL 

o c<Jrgo ond peop e is lrm it~d excep t o n a local basis. 
The h1ghwi.ly svsrern •s l1 m1tet to :he i n t(~r.o r (Fairbanks) 

an c. sou thcentral f Ancho rage) regions with land access via the 
Alas an Highway and trl! Haines Cutoff fe~ry co r1nection . The 
tota. highway lengtn mair tained by the snte is probably "'~D 

mor!! than 3,000 miles. Use of tht- James Dalto ... HighwaY, tha 
011 piOP. ine constructior haul• oad toP udhoe Bay, is I m1ted to 
permitted comrner·cial tr nff c . ht. t it is heing studied To r pub hr. 
usc Many road c.orrldor~ have l>Hcn considert!d for expans.on 
rnto nonroac1ea areas, but ttl ere does not ap1)ear to be any 
presen· commitmen •o tlwir rlevelopment. 

lnl!lrior Alasku has a limi ted roacl network that conntl<'t& 
urban centers ani, In turn connects them to the portals or 

· ct:e'iS to the po nh of such visitor attractio ns as boating, l11ktny, 
or off road vchdle {O AVl .;se. -hus, -t appears t hat lhe mi:ljor­
ty or rccrea tion.JI use wil l be auto orrcnted and co cr '!lrra ted 
a onu \he hiuhways neaJ e r t he u han centnrs_ Om excep1 ion to 
t b may be the ·nflucnce o f the opr•m ''l oi the Dalto n Highway 
wl ich coulu intluenca par-ticipntio 1 pattems of Fr~irbanks rP.si­
cems. Ev~n then, ti'>e chnnge m<ry only reflect new summer and 
fall opportunites like fish ng, IH llting, and river floating. Ot 
COLirse, access trom thP u1ban areas to t he bush will be the a·r­
•llane, primarily alr taxi ~erv ices . For the coastal areas, other 
t.ha' the Kenai peninsula, l ,e p ri mary t ransportation will con 
tinw• LO l.Je !h'3 boat or the airplnnc, 811d recreational use will be 
llmrted rn thosl! areas having reasonable boat or pfn ne acr.css 
I rom the coastal ci rks and towns. 

Beyond these residential uruts is bus A ,,sk ~ .m area 
whoch w U r.ontinue to Dtl dcpenderH on the .1 rplanP as the pri· 

marv 1ranspot tat10n f01 long-dist.lnce movement. Local trans­
porrat ion wi ll likely contir:tJe tt:' be thP. boat, ORV (i ncludmg 
~nowmob les l,. O• small ol, nes. 

Ala.~kan Economy 

The er..onomy has C.:Jr'ltinually sh iftttu, f1rst from 11oh.l o 
f\.rs and salmon, and, more ecently , fcom !JOVflrnm~tl' ·o oll 
nd gas. While l11P !!'cor oroy ·s dQSC tbed hy economists as cy­

clic, the layman ~imoly ca Is 1t " .::Jonm n1 hu~t " Th~ •·mrJiov­
mefh outlook of the '~c:o 1omv i$lhown througl .985. lable 2_ 

Table 2. Total Projected Annual 
Avcroge Employm nt in Alaska 

(Nonagricultural I 

1979 
980 

1981 
1982 
1983 
1984 
1985 - - -- ----

173,000 
18?,500 
193,900 
205,800 
118,500 
232,255 
245,900 

'Insti tute ot Socwland Econnm c 
Res~nrch Un.vcrsofy o Alaska. 

Alt hough unrmploymen 1~ presently high in interior 
Alaska, employ'T'!ent '>latPwirJe seems ~o be fttlrly high. Even 
rhcn rl1~cro tionarv i ncom~ Jsed fo rrcreation ts ftJs1 being con 
$1 med uy fr flatiOil Which WO ftl eith~ n:duc& tl'lCreatiOJ1 partiC'i 
llittion or chan~e 1ne pd .terns ol present use ~robably , rne ifTI 
me<i ia C effect \,oil! be •o cl'di'"!J.:l patterns Of USP. . l"'he rm ilmi­
nary results of a s<udy by Jubenville, nwrnns, ano Worknlan 
mriicale- i ,at Alaskans wil l Jttemu ro Dmllw a<l-! r:o)t§ of f'<­

rP.nt ing IJy r.hanying pattem~ of use 

Resources for Recreation 

Opportunities for va ous outtloor n.:creational expori· 
ences ir1 Alilska a fJ 1"1<cept1om I. Many h1 ing, fr~hlr g, s.ki ing, 
and other opporU .. nttl : il. e ava1lallle n~'ar towns and u ban cen­
ter . rhe slate park :,ystem is the largest in the Untt~d St.ttes, 
cantaming ovc.- 1 5 m1ll1o r> acres ami lncl..tdi g somr o-' I~Hl 

state s outstandmg lanoscapP. features Oevelo,:~mcnt o• far.ilities 
to encourage ust of I he parks ·s increasinQ. 

ThPre artt also ~xcellent opportunr11ns on !Pd!'ral l;mrls for 
both highly drspersed activi•ies like vv fth rness hikmq or shrep 
I unting to such ir •r.msive l•~s .. s tl·d in the campgrou ...-!~ on !nil 

Kenai Peninsul;;~. ML IVtcKinl.•y Nationnl Park , accessible by 
autornol) le, has cont1 wcl to ~now a dr-matic: r cre.se in vis tor 
use and, SI Jbsequen ly, has pionee ed sam~ of the- more lntens·ve 
recreation m.so•agemPIIt Wr nih the st1t10 _ The a .. ueau of Lmd 
ManagQment has conducted recreation slu lies, increased far.ility 
uevelopmnnt, ~nd rntensilted management ot the landscape lor 
recreation. Reasonabl\' high use 1s occL.rring on tnf.l existrng 
trillls i"1 bo th wir to and summer, in the Ch JQ.Jch National 
Forest. Also, the ourlyi"g cab ns in bo~ the Chugach and 
Tongass National Fores,s are usco fairly hec~v tv in both 5UJT rner 
and winter . 

A numb_e-o of lodg 1s and rolamd commercial dnvelopr•Jnn~ 

are scartered throun 1 ,u r the '<Ia ·•, with the hrgh percen age 
of to-urist 11se center ir1g \!round hun •nu and frshing. And, o' 
cour~e. such rr.lated JUSinE::i!.eS as rhe IT any air ta>~i ~Prvices cater 
primanly to he rr.crea ioni~· R jyer guiding lhas more rc:cmtly 
become a rer.ognttea commercral recr~ation ndustry, along w ith 
tl1e more trad itionol game and fish guidrng 

Ala<; ka'<> fish Jnd game resources are some of the r1Clsl 
un ique aspects of th statP. ar1d pr;m•' recreational nttrac rion.; 
tm botil residents and no11resrd~n allke, Tlw prpmi ent brg 
game and huntin!-l location~ .aro; 
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Alaska's interior streams and rivers provide excellent fishing opportunities. 

Dall Sheep--located primari ly in thn Wrange ll Mountains, 
Chugach Mounta ins, Alaskan Range, and Brooks R<Jnge. 

Mt urltain Goat-locatecl alonq the coastal mount<Jins from 
B.C. to Kenai Peninsula. 

Caribou- loated th roughour the state, vvilh thn prominent 
.,erds m tht> Arct ic-Brooks Range and Alaska Peninsula. 

Alaskan Moose-throughout most of Alaska. 
Brovvn Bear-Gri7Ziy-~h roughout most of Alaska, the lar­

ger brown bears occurrmg on Kotf1ak Island and thr 
Alaskan Pemnsula. 

Ottwrs are important, such ~s the wolf, but are diffuser! 
throughout the state, or are of more local lmf)Ortancr. such as 
the Sitka blackta•l de1n. Also, tho state is blessed with a variety 
of marne mammal~ such as whales, seals, sea lions, walruses, 
and pola: bear. Obviously thesP species offer rare opport unities 
for consumptive ami nanconsumpti vc uses. Whrlc they are im­
portant, they il re a l•o very isolalet.l anu are used almost solely 
for subsi~tence by 1nd genous peoples. 

Big game numbt~ rs buil t up to a peak in thlf miCldl~ 1960s 
and individual populations ha~e qenP.rally either stabil z11d or 
crashed Dramatic re{luctions In moose Jnd caribou have been 
noted statewido. Many va riables (Including man's activities, 
climatic patterns, fire suppression, ~:: tc. ) have led to these severe 
losses in big-game populations. But more importantly , Alask<l, in 
!)flnenl, has a very low 'laru rai productiv ty; and large numbers 
oi animals occur rn con)Ur1ctlon wrth large ocreages, very little 
competition with man for the landscape, and t h11 relativ!l unac­
cessibillty of the prime habitiil. 

The coastal areas and nver bottoms prov ide prime water·-
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fowl, raptor, and shore birrl habitat (IJree-ding grounds.) . Plu>, 
upland areas provirle halJitat tor iltarmigan, grouse, Jnd a rnvrr 
ad of nonQJme lmds. 

In terms of· fi shery, the anadromous fish such as salmon, 
char, and sea-run rout J e found tn most coastal areas, and 
many Interior rivel1;. SomP. inte ·1or ~tl earns afford qualiTY gray­
ling and trout fishing, while IDkes offer I<J e trout, northern 
pika, and landlocked salmon. Some s ocldn!7 of lnkes has oc­
curred at points of reasonable ,,ccess near population CPnters. 

Activitie-s re lated to some of the wildlife discussed above 
wi II probably changr; as more ntJtional-interest leg1slaraor1 is con­
sider ell by tllo federa! gov 'mment TI1e general effects or such 
lc~islatron will undoubtedly be more emphasis on p,.cservation 
and nonconsumptive uses, possibly more developed opportuni· 
tir.s and rntensified management, e reduc-tion '" traditronnl 
rccreatronal uses o t many parts nf Alaska, et.luced ITIObillty in 
areas because of transportation restnctions, 3nd lack of 11ccess 
to some lands. In sum, recreational use will prohat..ly become 
I!!SS consumpt ive and morl restricth•e under inl'~nsifil!d manage­
ment, as" rtJsult ot the congressional rnandcstc. 

Many o r the unique geographic features of the &tate are 
also recro;itional attractions for both resident and r)onresident. 
Examples of these attroc::ions are M . McK inley, tho highest 
point in North Amarica at 20,320 feet, the 34,000 mile$ of 
shoreiiP~ of whrcll nnly a f dCtion rs 1ear the population cen-
ters, th~ 5.2 m il l ion acr11s of lakes of whicn only 0.5 IT!IIIion 
acres are rn the southcentral regron (nem Anchorage), and the 
7. 7 million acres of rivers of whrch only 1.6 mrl Ion acres are in 
the souttrcentral re-gion . 



Mt. McKinley, the highest peak in North America, is one of Alaska's major attractions. 

RECREATION RESEARCH OPPORTUNITI ES 

The research opportunitiP.s arP. teally unlimi ted because so 
In Ia has been done. Mu th and Fitct1Gt {4) summarize the litera· 
ture related to recreation in Alaska: of their 257 list ings, only 
16.7% wer J inciUdi!d under t he heading, Research-Based Mate· 
riiJI Yet, a more detailed evaluation of these 43 listings shows 
!hill most of the publicat ions contain lim ited d ata or t he analy 
res were limited because of specialized ·nterests of managemen t. 
Only three were published in refereed journals; and o nly one of 
these is aimed specificall y at the recreationist. Most of the 43 
were management oriented and the IJ rgest contribution was il'l 
vuild'ife managerr ant ( 16 ltstings). Other con tributions to the 
l"tllrature on outdoor recreation h<IVe been th rough the Bureau 
ot Land Manag~ment and the Alaska Division of State Parks ( ). 
The last official ac1 by thP. Federal-State Land Use PI ann ing 
Commission 12. 3) was the publishing of Outdoor Recreation in 
Alaska ; yP.t, ironically, the execut ive summary of that document 
(hE! one manager/planners and policy makers read) never once, 
Implicitly or explicitly, focuses on the need , the role, or respon· 
~tbtllty in research re lated to outdoor recreat ion. Certain ly re· 
sclarch plays a sign"ficant role in Alaska because information is 
needed for in tel igent dec ision-making, yet so little has been 
done. 

There are three primary subsystems t hat are integral to 
any outdoor recreat ion planning eHort: visito r, resource, and 
management services. We 11eed " gr at deal more research in all 
three subsystems; however, t he visitor (or social ) subsystem 
neetls the primary emphasis because t he other two only take on 
rr11~an ing as recreation act ually occurs. Yes, we need to be able 

to measure use, bohaviorct1 panerns, and isoiate those social anr! 
environmental facto rs wh ich are importan to ~tach particu ar 
experience. We <Jiso need to ft110W what impacts, soCtdl and envi­
ronmental, a particul!lr Jattern 0 1 recre<•tional use i> caUs1ng. 
What e ffect does !h tS have <lr the regional economy? What 
about the future? Wha ~rc e potentia l effects of par1ict far 
management pt ograms, keeomg tn mmd the fact tha• there arc 
often systemic t!ffects between sul...syste ns? 

As indicated above, outdoor recreation research bas to be 
broad based, encomoa s•ng manv acadell'ic ar"as, and will re 
qUire a variety o f P.xpertise in the full development of any re­
sea rch program. The ~nsu in~; dtscussion is intnnded to swmgth· 
en the idea that t he•e is a bma.J ar ray o f research topics, not 
Jubenvi lle's Shopping List lor Outdoor RP.c realton Researc~ in 
Alaska. It is del iberarcly dlvtfled I '"Ito top teal .t•llas tt show the 
breadth of re~enrch 111ens and 1t e discussion in each is kHpt 
general to give an overview of pDssliJ•I ·tes whtle avo id ing the 
shopping-list appearance. The next secrion, Pnorit y Focus, w II 
offer the reader assista ce ,., developing res-eal'ch pnorities witf\· 
in t he structum 01 tne genf!ral top1r.s ltsted below. 

1. Techniques fot Measuring Recreation Participat ion ­
Little baseline data Ol' ..JSe is avai lable and thal which is avail­
able does not have well-established rei alliin; ltiT'Its. Conse­
quently many managers faced w1th tmportant dc~;tsions hcl\11!< 
very little information 011 which a twsc these decisions. M<mv 
tech niques for measuring recn~at o nal use undf!r Alaskan condi­
tions may be need ad· obs.erva ion, contri~ed observation 1that 
using inst rumentation). erosion 1nd acc retion, dia.ry, and tndl· 
rect counting lmeas.u mg .omc- va~ia!Jie d•rectly cortelated to 
use). Ideally, s,udy echniques should be easily mplemented in 
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the firld Without r'ecrss tat inq personal contact between man­
nger .r1d pa ticipanr. T " rna Jger needs to know two things: 
tile rei .1bi itv of tht: di!ta P.manalln'] from a co llec~wn techrnoue 
and he costs tnvolved. Some exarnp es m gh l be temr-ldpse 
photography to .,. '3Sl It use at a1 heads, remot~ sensmg to 
measure senall-bo-• USP .Jiong remot.. cm:stllm~. J1 i!!s to 
measurt• hehilveor ' patterns in isol1 eo J eas, o r o·hc r .uch 
collection dvvir"s 

2 Pal terns ot Use- Sue vey rese<uch can certainly help to 
desc.nlP exi~tl l l:il", "-nprove management fEiedback, <llld J)I O· 

ifJP. '"-" bJs for ollnw-up stuclles. ldeil ly, tl'cse ty pes of stu­
d ~s wm ld hot only show pdttero1s 01 activity participation, 
but would Bl' o llf! thrm t<• a soeciftc s te o area. Some studies 

tlVI' al eady b N! 1 rnadr. on how oeop.: use specific ~ites in 
Alaska. HowevM, no ,u tempt ho~s lJePn rnacle to synchron zc tec­
rcation,li usE studit>s en ordur that the re~ults will be comparable 
Blld inteqrable ancl the resultant J.latr.crn~ of us.c can be !~neral­
lzl!li. Pr.~ss ebly the us-q or standardized qt•~;Stianncll rt.S and obse r­
van n o rms 3nd swnaard"zed units of measures would hdp tO 

mukt. ~u rvey re~ults comparable and consequnntly th~ data 
could I'" lhlegrated t•> na~L !Jetter ge• er&1izations about how 
All~ .5 use the l1 dscapc f(1 r rf'cre~t on. Model· ng of behav­
ioral p, tterns, us inti descr1p iv!-!, pronah'inc, or integrativ ~ para­
d"gtT , C"rtainly wo ld ilrovin. <r so 1rl fou da• 'ln for future 
manaaef"1cnt i.tl'ld c.~ddtttonol research 

M 1ch of the recre<~tio 1a tJSl' .,, Aliiiktl s oad o ~m~...fl 

and '' c i es 1mrn J"at research a tenrion. Yet, at th(; SutllP. 
t1m1:, use of roadless reas o tft. s a greater managt rnent and re­
search ch.1 lenae bcc<~use o f t' e dispersed naturt: of t1 " active tils 
anrl or• ttH pot~ nt1ao increase in popularity. However. beyoncl 
srmpl't 10c1r.lng 1e 1wk r, it es ~lso important to know tht inter 
rclatil' 1 .hip betwr m beh<~vior and the resource. Arc !he pc1t 
term ol use rJndom on the lnntlscapc oe highly precl"ctaole 
bascrt oo thl' spec.lfic activiW? Or are p<t ttlrns more .1ffccred by 
facility dev~ l011ment? Tl1 s nli•Jht be more prope ly call•tl the 
e<:olo9y of thJ wcredtion•st under spec tied conditions. T h1s 
tyoe o 1-dSearch IS <npoetant not only bacaus~ It fully devrtor s 
the behovio but also IH!ciluse it ties t~at pat P.rn to SJ .ec1fec 
types of lamhcnpe varic~bles. Panern stH sties d v.:lop~ hy 
gcograph rs can elp in the ltJI development o f the rdationo;hip 
of m.en the rec:catione~T and the 'and 

Ct·r 1. nly, t 1c ~tuc'y o basec p;:ttems of isure is al~o im­
po ta 11 n .. ms of lim burl get ttv(l I able supply m • elat1on to 
available IE is..tm t rrl", a~d rav .. 111 1elanor•s' rp to lcisue e. Wh<Jt 
arc the p,1tterns of such Sf ~cia I popL.Iateo , s as iho b derly. t 'le 
11nemployed, thP. physec<iiiV hanrl~capperi? Is there a Qreat desire 
by Alaskans to change these exist ng pan!! 11s? 

3 Eoonomics of Outdoor Recreation Thl•re 1s no hrT'1t 
to the st~rdy poss"bili• '! relating to economics of outdoor rec­
reation. Demand o;tudies are nePc:led to predic t future use Icon 
sump ord If we could rela e demand ir terms of acuvuics to 
specifir. anclsca!J~> reqwrnrnents dS Sli!JS+!Sted above, tho .. loca-

on .>f the resource ll1~r. ><~nd tho developm •11 t o spec:ific facil i 
tiPs wnu J become mor" <.'Hicrent process. Beyond thai, su1 
p y nf'etls also to ~)e stu I Pd ttl erms of what crnsh "'tes :J ea 
sonal c .Jn t o· ~u~mly? Why a ":! some sttes and u eas overly 
used and o the• comr "l!trly Ignored? 

Whd rol does outdooe n.>ereJtlor play n 1 e 1 eg1on1 
economy frorr the persp ctive of the res dent? Non es1c'. nt? Do 
Alas~ an~ ~ loc<J .e mor of theu personal 1con I! to v, riou. rcc 
r .. uanal ou rsu ts than do other Amer;cans? What is th pott.n-

al for the lrter sive development ol nterna ona roiJ Ism? 
AnsWPI'S to these dn J ' ln"lar questions can give us at etter idP.a 
of the conomic siglll4 c JnCe of outdoor rcc eatior1 anc' imruove 
tho reqional resource ,;llociltton peocess by government end the 
private ~E'ctor. 
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In thl' tuture, ~ubstitution of actiYities withm some de­
finP.c Ionge could bP empartonl in Alaska. What arP. the ranges 
\Ni•rln which substitu Jn 1 acc!'ptable7 What spedfic actlvitle& 
are derectly substeturCtble tnr o her ctivitiesi' 

Another areil of eco umlcs needmo attentton is conces­
sions within he puulic s ctor. Whil u 1qJ' role shou d conces­
si or s plly ·n the rccreationul usP of A as' a 1 lands' V\'hllt type ot 
cor ce~s on arrangements • auld bes. SUit Alaska co J1tlons' 
Wh .. l unique ro r should comf"PICial 11 ansportateon play h thP. 
USc; of publ•c land? Fen ally. one has to osk. Wh~ chal'ges n 
transportatio• we I ta f.l place because of energy ~hot tagt. ,.,..d 
subsequ Ill lncredse in cost of petroleum products? and. ult -
mati'IY. What Jfft>ct will tht! &hortage have on the Alaskan lei-
5ure ll fcstyl~? 

4 Recreational Expodence1-lf rer.t 1: tion par1ecrpation 
io Alaska is truly uniQIIt', what a1 e tho Pd• ametfiS thar dr! sc ribo 
the xper iences people seek? What ar~ a•tnudf'S, mtuests, o 
opin•om about the aY .. l<.~bk Of'portonities? Ahout 1he managi'­
mf'nt of those opnortunitills7 

Us0r prcferenc~ $tUUies can hel fl q1ve guid,mce to the m an 
agement commumty. BPy md 'hat, low do •fltleiflc use• types 
make choice derisions? Arl! tncs• ~ npl~ . unidrm!lnsi-Jnal or 
11 .Jiti•limensronal decis ':lns' How .-rr trddooff5 marl'~ by thP 
use• 7 

In a place as ldrge as Alask<l, du peor IP. tend L.1 segregaw 
thems£'1ves natura'ly into spuctfic Ust; or experier cl! pat.errs? 
ArP there places where there is no phys cal o ~=o:oycho ogrc.11 
con,pf-ti. on, thus provid1 q " mecca for tho stuuv ot recrea­
tional experiences irl1hPir purest form? 

What are thl. psychnlo')iCo I or ~·l,ysical barriers to ecrea­
tio11al usc of Alasl<an lilnds and wa ers? Carr manipulation of 
these barriers siQn ficantly chany u.e PdttP.m~? What t~rl! the 
etfPrts on the recrea tional expericncP.? 

Prohiibly as 1111portant as any research 0'1 rt>creatronal 
exi)IO'rifmces io; the focus on the rnore unique Alask.1n act1v1tiP.S 
and c. ltu rcs. Big gJmc hunting bheep, goat, walrus, beg bead, 
g acier cl mbrng, ml' ntarn c tmbing, salmon t1shmg, dog mush· 
· ,g, be• ry picking, ~k• "')UI ng, ilntl so on, are ex an· Pies of 
un que recreateon,tl exoL c(lct!~. rv 'IO'f of thCSP are L asonab y 
common in AiaskJ, but we de.. no have good descriptJons of 
these experiences anc subsequr t ~ rogr Jm~ to rnaintarn them. 

5. Management Sludies- Many of t 1!> opportunities tor 
research al eady ritscussed ;voetld also h n.: 111 management 
directly, but them are other management stud r!S needed to help 
implement programs. 

a. Policy evaluation- What techn lUes w(luld b€ JJ'pro­
prlate to evaluate policy? Un1ler Alcskun cone nions, IS t f.JOSSI· 

lJic ro test the effects of pohcy cl ann" on rllcreateoniil u5e .vttl1-
our d f1eld trial-and !'rror peoccss7 

u. Managem11nt coordtration-This is esse11t1al in Aeaska 
with 1he large roadless an s cont11S1on ot bOLendaries, anu al.,.er­
sity of a~ncy roles. B w.., n ed o answer the quest•ons: when, 
wht.•e, how, and under wh ... t c(m :lltwns? 

c. Special proqr m< Spt!Cial roqrams sur! a< 3cces~ lor 
the tland"caoped, rew wIt 1ver proposals, and mass • ans11 well 
ntled to be •valuate..! i..-1 1 h!'for~ consederateon. 

cl. Management roles Research can help to tlefln man­
agement rot"s more adequawiy for each level ol governm nt and 
the priva•" secwr 

e. Rea•str•buteon of use- How 1 o people make cholctls 
ar.ri how ;an thl! -nanag~r affect choic ~ RedistiiiJution on a 
vo unt'lrY bas•s is CPrtainly uoeng to be a primary r:halle"ge of 
future ma,agemen t. 

t. Information, educatlor and comn- mcatton- Mnnage­
ment programs 1 equire some leY" I :Jf c-ommumcatoon w th the 



pLJIJhc. In Alaska, wlla art thP. oes t 111elhods for speci fic condi­
trons? How do Alaskans respond 10 v11 01 1s methods of comrn-.1· 
nlcli tlons? 

g Public safety-W ith increasing use, greater access, and 
rr or<> ·n tensivc: management, safety will become i:l !)lunary con· 
cern. 

11. Visual resotu ce r:1anagemen t- What ; rc .the un por ant 
clrm •nts of the lantlscape to the viewer? Are basic Vlsup l perc~p­
tlon models appl icable to Alaska? Wh 1t k in.Js of prograrns ., re 
needed? 

i. Career develoflmP.n11continum'J educatiOn What are 
thP iDP.cific corltln u t"l!l educa ional neQUS of the practicing pro· 
ff~s~1onal jn orde . to mprove his present m<Jn ilgement skills 
ctmJ /o r adapt them to Alaska? 

6. Impact An<~lysis-We need t o .mderstond tnc impact of 
spec.iic rec reational Jse on Sf>ecific l • ..ndscape t YPP.'l m Ll ot~ the 
terrosrrial and aquwic ecosystems. We h :)Vi! n ~lll' info rmatio n on 
1ho i1np<1ct of the rucrcntioni,t an( l1ii technn O!,lY on th e Alas· 
kan Jnvironmenl-an Pnvironment whic h Is not very durab le and 
\\ tct probably canno t susta n mtensrve use without rantd dete· 
riorostJon of flor<~, fauna, neology, water. or a ir . We need to iden­
tify tl'>t threshold leve ls uf these erw ironmc" tal components. 
Pos;ib!y, indicato r plant species can IJP isolated to indicate pre-
1h re~hold levels anJ he need fo r immediate si le renova•ion, 
rather t han c rossing th t! th reshold and e ncouotl' lng the su bse· 
quont rapid envi1onmer1tal de e ionttio n. 

r here are also socml a nd ecor (lm c imp cts nssociated 
wtth any orogram ; these need ~o 11 ~ " nun'll' rated . Cnmputer 
51mulation modeling could possibly 1elp assess these befo re 
rmplementalron of a majar recn)<Jt•on manayemcnt program. As 
lm1 m~~nt as any p o tr ntmJ impact is thJ t of the development of 
oil <m rl gas and suc.h renew<Jble resources as t imbe on the rec· 
n• . .ononal use of a paJ t•cul':4r lar.dscape. One must also considc 
the Impact of increased access and ntensive recreational devel 
on ,ent on more Lraditional use IXI·ta ns. WiHl lim11-1rl road 
acc~ss anrl c <panJing use, sevPre imracts rnay result. Research 1$ 

r1codcd to assess these mpacts both ir the shor and long ru 15. 

Shot 1 run effects may be a boon to lh l us-er, such a~ greoter 
mooS(! harvest 111.11h 11'81tc r access, and ye t th f: long-ru ~ rr<>c ts 

may ake such de'I<!Sia ttng forms ,;·; o~crk 11 l destm ctlorl ot 
moost tabtta t, or major conflicts betwnen u ~'!. s. 

PRIORITY FOCUS 

Rather tna 11 s1rnply trying to • <m k the rese;>< :h opportu ni-
ll" to some arti ·ci;)! priorit1es, we will attem!)l to give some 
~ocll~ to r·esearch t r Jugh four princi p1as o f prwrities 

1. Problem Oriented Each a!JI-.ncy should dcvrlop and 
cantil a lly reevalu <1te ·,s own manageme nt priorities a nd locate 
lhe gaps of knowludge within t hose pnon ties, t hus hrlp 01g to 
educe crash resea rch progrnm;. Often crash·tVpe c:ampiliqns are 

e xwmsive with fp,w rE'su lts and have I tie Cln ··yovl:r ln terms o f 
evalu . t ng future p robl~>m~. 

Most usc .md most management p robtams appear to br. 
d irectly proportton.al to the r,ase o f Jccess. Consequently, p ro· 
Ill am orien wcl no seat ch s , ould focus geograph ically on the rea­
,o rably accessible Ia• ds in the soutt central, sou theast ern, anr.l 
roadcnl ro t ions of he inte1 ior zones. Other knowr problem 
t~roas are points ot · n tensive o il, gas, and mmeral deve lopment 
antl he development of better uccess in to sa me or the out­
s t anding natw al wo nders of rhe stnte. 

Based o n lh~ I act t hat rnany of the attract•ve, uniquel { 
Alas-kan ac tivities are tied vrry closely to specific resource areas, 
anr' assu rr ing litTle oppo' 1Ltr,i ty TOI substit u tiOn (sheep am 
b~.: Y hununn, walrus watchmg, climb nrr ML McK mley, salmor, 
flmlng, at e.), each of these ac tiv ltiGs and its uccompanying 
~Sot rce .s a o r we target area for problem ·on ented research. 

2 . Pol icy Oriented Not nn'v •t ould the focm bt o n p ro­
blems, but also on p oltcy n>I<Herl to thm" •1o!J I~ms. M~11y o r 
thr, dec·sions made tn tf'le n :x t te n year~ r~:latmn to t·ecr~>ltmnar 

use of tho /\'askan landscaiJe wtl l ·ak th~ funn o l .Jtoad h.,sed 
policy, ~N!'O thouqtl wn w• I also heM! ow hare o f "luush fires." 
This is a n~.:w c:ril in re-r t rion managHrrl•'ltl in A,laskB und ihr 

nudws of these new !JC• i(.ie~ w II carry fo ward for an ~vr;o 1 

long•u period, so resoarch a ·rnl!l <It cv:Jiu alion o f policy i ~ 

deemed ess1:ntJal to 1hr Jevclopmenl of pope; manauement 
posture. 

The recogn1tior of this ptinctple s irn ttOit.mr becau< 
Alaska is just not anothar IJlaygrounri . It hos uninu · resources. 
p!lopie, oppor tu nities, and proniDm5- illl( 1 ohc:1cs need tu t t 
fleet the!>e LJ n iq rH1 c hnr acn·rfstics. 0 r> car • n s mply ampor l 
policy $trategies wh•c:h inclu1eo a n HJniz:manal f ram~work ::md 
expect then to work autnrr Jr .. 1llv, 

Polrcy also has • > lit C::OilrdtnJted !~t. tW~<:r. <~gencie and 
levds o f yovern1r~n 111 orde1 to l.x. effec tive ; 0 110 doe~ not "•lo 
his thtng" lr Alaskil uase rt o ~ome vague Cl.XIrl·nnce ai til ~ 

poh c<tl bound or ies of mt~nageiT'en t Lll'l i Is bL.t, rather, h1 does 1 
with a (ealrz.a tio that thf'tc mav ' l~ somP- inhenm legislat•ve 
constrclints on cooruir afng po l tci~:;~ 1;.•twcon we agenci<.•s. 

3 Multiplie r Eff11c1 Because~" mtJc:h rese.rcn • ·•~ds to 
be done, 1t is imPL atllh' th, l re~earch,..r ann loniiqt w ;till e 
stretch lhe rioll r as f ·~ it c ... n !)0-focus rJsonrch <J ttl.ntl lln 
where It is most ncedtH.l, t.;tl li l>rt 0 ,lv wh111 is nr.N!ssarv. and try 
!0 l..J~t il J in som~) MLJit ip lt r tlf 'ec 

Tl,e m~J h•pl ier effec.t t.:an 1 ~1! developel i th ree ways: 
a. Some reSP.d ch '1~ aulomatic multipl.er llffec~s. One o' 

t he pr imary research neotJs in A'dSka is the devt lopmml t. o s1m· 
p ill uaseline data that ~ ~ c l·able . Atlsearch that tests varr ow 
rechni0 ues fo r measu trlJ ~·se, inch dtng cost< anrl t'CitJbillty ot 
tha lat a produced, shou cJ have ., IPn'~' 1dnus mu tip'' r effect 
becau s~> The mana~r~ r., r •h - collect and i.in.u'y l e tht dar. 
usrng tlu " p1011tlll" tech ••r ~c . 

b. R•:pl ic<tton of r"searr.h st• ':ltt;S elps trJ define the lev~l 
ot ~·x tern<'l valtd tv ot h·~ results (how well tlir-: H~S Irs hm,J 
from cast! study to cas<? slut d . If we t.J~ si gn as dy ~o lhal il 
can be replicated !n sell!:' al places or at d ftc en I points in time. 
there is a m11cl1 stronger IJase for !JI!I"lemliza ti o11 ~o a regio n, 
physiowaphic prov inc~. n t \11hatever leru~ unit one chooses to 
use. 

L. Con tro llad ex pen mental des gn, although somewhcl 
rli tt cult, can yiPid bfottrr resUlts lo r gcnr. <Jitz!n!J t han can ~•mf'llc 
surveys. 

4 Regior1al' Economy~Researcn n•la er l to the reg•onal 
ecor.o nv is essential in rtn ernur!Jing statF.. We toil'IW to t.etermi e 
the real valu~ (pnce J ol tecrttiHion .n ~he marlcet pl<JCC! bocause tt 
w1ll be necessar ~l t or '' to con.oom; othcrw1se, I. r ay alwavs be 
J ownrlayed in ony esou ce ctl location <lecision . TtaJeoffs w ill 
be nada and ~ccreatton can lose ·n that typ•e of nrall'qv, some­
Li rnr.s t o an en ti•y o i:l lttsser vai.JI' n the market plaa, because 
we were re luctant to pi r.r: .:1 vallJ J an ;-ec. eJttn Atmed writ· 
the ahovo knowleoge, A a~ k an~ may choose ro stu t g" 1tcr e-n· 
fl"'as is to rPcrei.'lt on and I Oll i~m in thu f.>Qional eLononrv .0 
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Impatien t for spring to arrive, the catkins of thin leaf , or streambank, alder swell and pollinatl! d uring the initial warming petiods, 
often when the ground is still f rozen. 

to 
Using Phenology 

Characterize Spring Seasons 
. 
1n Alaska 

By Wm. W Mitchell" 

Weathe r 1s still a favor te topic ror conversation , anrl co m­
paring current ex periencns w rth th ose o f prev1ous y ears is a p ast· 
time that engages m any venturesome m ir>d$. Agreement on past 
h1story il> not always m.1diiY obtained; but certa in yf'ilr s, general 
tv the ones that have dea lt us thE! mo$! severe blows, stand out. 
These may be associated wit h part ic ular Bvcnts that ore 1 lde libil­
ited in lhe m ind. Cl1nrl1e Russell im mor·talt7ed the wmre r of '88 
on thfl Mofltili'Hi l'lmns witll h is report to an absente!! owner on 
U1e filte of his cow hard-a postcard sketch of a starved cow, the 
last of 5,000, waiting fo r a chin ook. 

Wrthout a writt~n record, howeve r, I t becom es d ifficult to 
recall the de tails o r SJ)~lflc vears. One means of charactcm:ing 
seasons of the year is th rough phenological observations. PheP 
ology tJeals w ith periodic o ccurrences, ofte n f irst appenrances o f 
dc~igr.ated events during a season. F lowertng t imes ate a favo rne 
subject, bu L any number o f events arr. sub ject to pheno logical 
interprc dtio n- t lw first bud opening, the first robm, the first 
mo~qu to bi te, Pte. Pheno logical observat ions can hei!)htell one's 
m h: rest 111 o ne's su rroundings. A phenological stltdy is currently 
~.Jnder\'llaV to com pare growing sr.asons m dl ffere nt renions of 
Alaska I I ) 
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I started to record spring flowering dates in the Palmer 
arc11 in 1964. The mcortj is mos1 compl<'te for three shrubs that 
span the sprinq season through May, covenng f1fteen years 
f or American reu currant (Ribes rriste~ and htghbush cranberry 
( Vibumum P.C!ule) and twelve y~:~ars ro1 th 1-leai alder (A lnus 
incana ). Less frequen t observations have been made on o tner 
r>lants. This record can t el l us il great deal about I he c:ht~ rat:ter o t 
spring seasons fo r the last fifteen yPars in southcentral Alaska. 

EARLIEST SPR ING EVENTS 
Thinleaf alde r is a toll shrub (or small lree) tha generally 

grows on b ottom l ;~nds along wate r courses. It is one of the fi rst 
rlants to flowr t w t;en thr thaw pa11od commences I Figure 1 }. 
Alder is a catktn-beanng nlant, l1kr willows aml cottonwood, 
and flowering occm s whP.n thr. m ale catk ins open and com· 
mencc sheddmg pollen (Figure 2 ). The pollen is d ls-;em•nated by 
wind, some of it falling on small, p istillate cones that evtmtuallv 
bear the seeds. Somo willows th at a!)pcar to flowe r Nrlie r than 
thinh!a r alder have only shed thoir butl scales, thus exposing the 
swelling catkm. W1llow ca tkins sometimes are expOSE!d during a 
warm spell in mfdw1n1er. T hey are not ac tually 1n flower, how-
eva ,, until rhe ca tkins open and comml!nce pollinatmg. 



Thir. leaf alder is no t the same species as the later-flower­
inLJ American green ald er {A lnus cr ispa ) commonly found in 
thick t, on hillsic1es and as o .Jtl iers above and beyond the tirn 
beri"ne. Thinleaf ald"r may flower so e arly as tn stgnal a f<JisP 
spring, its f lowering t iggered by an ur..tsually early thaw period 
that may be followed by more win1er weathe r. Sorne willows 
{Sc~/1 { ~P-l and q uakinq aspen (Populus trct.Ju!oides). also catkin 
bear ~~. close ly fo llow !he a irie r in flo <~ering times {F igu re 1). 
These a re p lants that flower w hile the 1 fee t are sti ll frozen. 

PR EVERNAL PHASE 
One of the earli est, non-catk in bearing sh ru bs to flower in 

the spr mg is American red currant. 11 inh abits t he tJnderst ory 
ano edoes of open, m ixed woods. The ~mall, rcrldi~h -to- purpl ish 

flo.,..:ers occu r in d roop ing racemes (F•qure 3 ) then deve lop i to 
clust~r< of red bem es cherished fo r jfll lies an[l :.yrup "'lak tn!l­
Th• !lowers are insc{ t poll in.1ted, pro bably by flies that emerge 
earl~ ·n the spring lJtJ fo re o thu fly OIJ i n~ec ts a re ubout. Some 
sp J plan ts of the r-1ore ~howy k tnc also commence flowerinn 
abo Jt this time. Ttl is may be considr:red the b qi nning of the 
prc~or.:m al p hase in t'"l is region of A laska. 

In the midwest .r~ states and eastward. a disf nctivL group 
of pia ts flower i tne . nders tory of thr hardwood fore: ts prior 
to th<! appearance of leaves on the t rees. These plants cornpns1~ 

tho p f'Vernal flora. Hepatica (o r liverwo rt) i ~ a promrnent mr m­
l>er ot th is -group ir the Midwest. It was son me d llecau:;e o f tis 
lhrt•l' h bed leaves, resembling the s 1af>e o t thll I v~r. and be­
cau " of that , was once thought to have the apr.utrc ~.~ al u e for 
liv~: . a lmen ts. 

Alaska's prevernal f lo ra is no t as rich as the Midwest's. 
Among the sh owy ones t o look for here are t he delicate, p ink 
ladyslipper (Calypso bulbosa)-a hard-to-f ind orchid 111at occu rs 
on hi' mossy beds of spruce woods-the gaur:!y, undeniable 
da 11 lion (Taraxacum officina/e), and the v llow anemone 
{Anemone richardsonii) . 

The local cottonwoods {Populus balsamifera) a lso flower 
anr s,ed tt-eir poHL a bout the time the red currant flowers 
(F, J r!' 1 ). Later, i the sur mer, th lo ng-haired seeds of cot­
tonwood d nft oassivc!y about as cottony nuisances. Some non­
tl ~ rng plar tS i I tia e their ref11"0t:wc t ive J1 rDCCSS, ofte Jn· 

, c eLl , durin'! th s phase. Mcadow horsetai (Equiserum pra­
rense} is very c:on 'Tion and abundant ir t he woods and some 
ftl'l -Js th roughou , rH,ch o f A laska. Its underground, over-winter­
in~ o gans produce pale brown shoots with con'!-1 ke structures 
at ~->v top w hich open and shed spores abou t the same time the 
red currant flowers. The single-eel ed spores ir itia te a some-
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Figure 1: Ranges o f flowering times over 9- to 15-year period s 
for selected native plants . 

Figure 2 : Male and female catldns of thinlea r alder (A /m1s tenui­
folin l JUSt prior to flowering (whAn pollmation occurs!. The 
long, male catkin:; d ror off aft er the pollen Is ~h d . Tha small , 
female catkins on t he upper left enla rge into hardened burrs 
that contain t he w rnged seeds .. 

w hat involved process !or rf'prod Jci r> J •t e plan I. The cone­
bearing shoot subseq.Jcntly b anches a •I beco•-n s vegetative. n 
some species, t he cone-bearing shoo mav d 1 t>lto t sl'"dding "t> 
spores while dev lop1nq "~U e r shoot ha M " .,.,ge ;>l•vP. 

A number of rants • O\~ • 11(1 i t •5 J ase o , spri r Q 

require suffic ien t warrnr q o r 1 . ~orl to perm1t shoa t <.evelol"­
f"Tlent fro m under gro~o.nd par ts. Sor e pi·~ ts 3re precocious 
L>ecatJse of the benefits c f p"rtrcular location, suer as the 
sou th side of a housr. nr a parttcularly favorable niche on a 
south slope, and t hus ('ov. e r soonnr •ha'1 those sub ject to nor­
mal warming action . 

THE VERNAL PHASE 
High bush cranberr-, cornme ces llow 111~ nca~ the end of 

May or early June, when t • Jirc.h anc co tonwood trees are 
leafing out. Th is marks ·he .. e nal pha .e. a st G f}l ri od th.t 
rushes headlong into su n rner. -h, ight, wh·w. flowtlr clusters 
of h igh bush c ranberry (F"gure 4 1 tongat Ju1 ir g lhP summer 
into an u pright c luste1 01 <"' berrir.s , '!lso useJ 'or jellies and 
syrups. 

A num ber o f plants arP imratrent to begin tw ref1roduc­
tive rrocess a~ th is wnr· B lw bells tMen ensia P"'Jiculilla ' . w1r,. 
te rgreen (Pyrola sp. l, 'o 1-vsh cranl,erry ( V ~ecinium Vltis-idaet~l, 

and bunch be rry (Cornwu.an qcJrmsisl commoncn tlowerrng when 
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~ighbush cranberry appears. Flowers of thr nretty, low-tJt·owmg 
Jaco1)'s iadrler (Polemonium pJ.Jicherrimwn} adorn many of our 
roa•lsfcJes followed <;hartly tn~~reafter L>y the wild , prrclly rose 
~Rosa ar:lcularisl. The ever-present dandelion continues m ts 
dett.'rmu1ed r.ftorl to pOpulate the worlrl. Soon summer is 
usher"r in with Its f rrew11eds, parsrllpS, daisies, asters, etc . 

Fig~re 1 ~ummMizes the range of llowering time~ of those 
pla11ts for wrrch the Jonnen records are a viltlaiJie. The eaJiiest ro 
rtowPr are mil , woody rn«lerials v.hosc Cdtk rns are exposed to 
arnLJ tHll tcrnpe ratutes. They respond 1.0 sporadic thaw periods 
in late winter a11rl early spnng and flower prior to the notlflt ion 
of vegetative growth and leai prorlur:ttnn. Their flnwer·ing dates 
occur m a wide ~ange, reflecting the hi!Jhly vaqa!Jic occurrence 
or early thaws, which may bo interrupted by ~ome belated 
winter aifo rts. Thn range of flowcrrflg dates na, rows tor the 
later flo~venng plants. 

When the red cu rrt~nt tlowcrs, things begin to appear tlldt 
ciP.pend Jpon som~ warmlnn of the soil as well as Lhe air. The 
fi! ld horse tail has produce~ both vegetative and reproductive 
~hool5 ltOm undiHJtound storage organs by this time. Tt e 1>01l 
in wooded reas may be thawed only abo ut three to tour inches. 
Ot tJr plnnts Jlso rmntgt! from the so a! about thts lime. These 
e•Jents would appear to stgnal more truly the s tan of our "grow­
ing spting," o r ptevernol pba.~e than the r>arl;c r llowerhg l:lvents . 

Over tht> last fr ttecn year.;, our prevP.rn<ll phast> has begun 
from late April to late May. In some years th~ prEwar .al phase 

Figure 3 : The 'mall saucer-shape.d flowers of American red cur­
rant ( Ribes triste ) develop in early spring with the un folding of 
the leavn, w hich occur at alte rnate positions on the stem. The 
ovary of the f loWi!r swell! into a red berry during midsumme r. 

4.!1 January /1980 Agwbon•,dis 

has been, indee(1, a short period. The no~'Vl'r ny ot highbush 
cranberry appears lo sign the ttnal nus.h of spnng growth and 
flowering leadmg to the onset of summer PlanlS that have not 
flowe red must do so hurrredly now I they arf! to compleie rhei 
reproductive process. The appea ance of yarrow (Ar.h/1/ea bo.rea 
flsl. fireweed (£(Ji/obwm sp.l and others in late JIJne to early 
July ma·k lhis honcllong usi1 to complete tho summt>r flowering 
season. 

CHARACTERIZING THE YEARS 

By gathenng toge!l er the flowering dates of the three 
plants for each year, w1~ gam il ructu!ll or the character of our 
springs for the last fifu~~n y!!ars IFigur~ 5}. Although data arL 
not avalaable an allier ro, the first rhree years, the flowering 
times of currant and h1qhbush cranl>errv define ttl. preverna 
phase, or growing sming. On th is basis, thrn& year1 rl~arly bJar 
the dlstr ction of having afforded u~ our latest spru1gs· 1964, 
1971, and 1972. The earhest springs arP. more difficul1 lo 
d~note, but 1969, 1974,and 1978appcar1oqualify (and 1979, 
not tabulated, could be <~dded ro the 'stl . The earliest star or 
our orevernal SIHing was oiJtamlld n 1965, but per ·ods of cold 
weather interv~!n!'d to slow Its progress. Some lon•t gaf)S between 
the flowering l1mes of thinreaf rilder and Amenc.Jn red currant 
indicate how misleading tn~ inrtiaf 5ti . tll gs o· spring can be in 
o ur north country. The averaqe flm..,..ring dat~> ,or lhP currant 
was May 11 and for high bush cranherry , May 31. From this 

Flgure 4: The white flowl!r~ of hlghbush cranberry (Viburnum 
odule) appear in a cluster bracketed bv a pai r of leaves that 
o~cur opposit e each other on the stem. The flowon matur1: into 
a cluster of red bertil!s. 
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Figure 5: F lowering w nes of ! h rubs characterize sp ring pe riods 
ot the last 15 yean. 

record then, these lates m ay be considered to be de lim iting the 
no•rn I prevernal , or growing sp rin g (F iqur-e 5). On t h is bas is, 
1976 m ost c losely dPp ro x imated a normal spring. 

F urthe r affirmatio n is gainl!'d o n the cha racte r of the 
drtterent yea rs with til~: use o f tem pH atu re d ;lta t o determ ine 
th!! accumulat ·o n of gro w ing degrees (or growi ng degree dsys) 
over the season. T he nurnlie r o' growmg degrees fo r a give n d ay 
equals the (jr nou r'l tho average o f the daly m in im um a nd m ax i­
n • t em peratu res exceed s i.l prE:de term ined th reshold or base 
tigure . In this c ase , 32' F s useo a~ ll 1• l.lase f tgut e, t hm, (max i­
mum t- m n mum I -:· 2 - 32 = number o f gro w1ng der]rees for 
ea~.:h r ay , wh ich are ddd etl tiHo ughou· the seaso11. Fo r agricul ­
tural (.rops ,, AlaSk il we base f igure 0~ 40" is m ed to dete rm ""e 
!hr. ccu mulano n 01 grow ing degrees (Ll egree days) du r ing the 
season (2, 3). W1tn 32° as lhe base tempe rature, t hr. ave rage 
accurr .J iar ion of g rowing d egrees req u ired for o u r sp r ing plan ts 
lo r ower equ al: 

Th irler;f a ld er 8~ 
Amc n can red currant 304° 
H1ghl ush c ra nbe rry 6 20c 

By 9' ilph ing accumu l at~:ri gro wl )g d egree s agains their 
respect ive fl owrnoi) dates (F gure 6 1, t h ree clusters are readily 
cl!!llmite l repmsen t tng the three p lan ts. F urthermore. by a ttach­
nq yea rs t o so mA of the d ots o n t he graph , we no te that 1964, 
197 1, and 1972, ndel:ld stanrl out as cold, lat e sp ri ngs; and 1964 
was one of the coldest. T ha t sprin!J h!is othe r d istinctions ~s 
~vt>l . Man y will remember it fo r the Good Frrday earthquake on 
M< ch 27. A lso, a particular Alaskon tam ly c an remember :1 for 
ttl~ ex. rem ely la tr. break LIP o f 1h~ Nt. ana R ive r, enabling that 
tomtly to be the 1aH individua l w nn~Jr 0 1 t he :-.!<m ana Ice Poo l­
and thL'ir guess wasn ' c even o n t he r•ght day! One of t he ea t IV 
sp·ingS, 1969, is alm a memorable y (lJJ1 for Alas ka. T he Prudhoe 
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Figure 6: Nu mber of growing degree5 requhod for floweri ng of 
throe s h ru b 5 over a 1 2- to 15-y ll a r p41 r•od. 

Bay oi l lease sa lr thrust A.nska ·nto tha limel igh t that yeur. And 
in 1974 , an other ea tly spr;ng year, cun!.tructlon on d1e nnns­
Aiaska oi l p ipel ine fir ully b!)qan. 

SUMMARY 
In sum m ary , !lowe lng ot sow -of the cat m-IJ~•Hing ~lei'S 

and ta ll sh ru bs 1)egins in southcen "' Al;wiGJ 1 1 respon~r. to 
warming air te n leratu rcs, !.Jut w th the soil Hill fr .. u ... ., exc•:Pl a~ 
the su r"i!ce. T hese ir iti1. sprin!J evt. n! s r-nay tP.lmterruntefl IN 
some d ying cha rges o' winter . The fl0\ • .arti11J o1 Amenca11 red 
c urr.1nt a nd erm:r!}ence and sporulotion of somu rorsetuil s marl< 
t he beqinning of our prevllrnal phase, wt ir.l, ·s conducive to 
growth fro m a warming soi . Thts. !}(!nerally OCCIHS in early- o­
m id Mny in th e Pa lma. area. Tin; II' •vepr11al ph as • t>nd · w ith ·he 
leafing o u t o f e hamwoo d trees. H•ghllush crar!l"rry fl owt s 
a bout th is time, marktng tht' b11gmninu o t 1 " •e r wl phase . 
whrch , n A lask n, telescones ·ntu ~urnmer. Th s occurs 1n late 
Mi!Y to early J u ra•. An Jverage prevurnat OJh .Jse tlP.- lerm ttiE.d , rom 
fiflren years o f reco rd or llowerirg t m!!s n t'"'e Palmer area 
extends iro~ May 11 !1, May 31. T he y~r'> 1964, 1971 , and 
1972 I ave bee n distinct vPiy lat•. !iprlngs, and 1969, 1974, and 
1978 early spri ngs. The curnent year's spring, not included in 
1 11~ record, also was ~:arly.D 
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Birdvetch 

Forage Crop, Ground Cover, O rnamental, or Weed? 

By L. J . Klcbesadol" 

Few 101 oduced r lant ~pecies seem 
more ideally "at home" in Alaska th<Jn 
the penmnial l egum~ commonly known 
as hrrdiH~tch t Vicia crocc-u L.). This p lant 
con tinul!.s to ex rend •lS rangt' in dlsturbi:ll 
a reas ot Alaska incn:asmgly d ist:mt from 
thtJ points i!( which it was irttroducet!. 

The war ILl range of lmdvr:tch In tl'm­
l)f}rate and subarctic regions oi the North­
ern Hemisphere is consitlerable, ex rend "'!I 
from We:stcrn Eu rope to Far Eastern Asia 
(7 1. I L is common 11 eastern Canada and 
the northeaste rn U.S. Although some 
.1uthors (3, 4, 6 ) co nsidet the possil.>ility 
tha t b irdvetch is na tive t o North America, 
most au thorhies ( 1, 2. 7 , 9 . 11) agree th !lt 
the species is na tive to Eu msh and was 
intrortuced early to ttre West e rn Hemr<· 
phere. Polu nin (9) conjectures that blrd-
uatch was introduced to Greenlnno by 
Norsemen about 1 ,000 years ago. 

VETCHES IN GENERAl 

ThNe a re about 150 species world 
widr within rhe genus Vicia, and about 
15 of these a re native to the United 
States (5). Wrth numerous introclucLions 
•rom Euro pe and A $1<1, about 35 species 
are now found in North America {6). 
There Jre both annual and '-'erennial spe-­
cies of vetch, but most of tho se used ir 
cuttivatio !I are annuals. Vetch species 
most used In Am~rican agriculture arr 
hairy vetch (Vicia vtllosal, co mmon vetch 
(V. sativa), and purple vetch ( V. bengha­
lensis) In the 4 8 conto-rminous state~. 

these 1re often planted in autumn and 
grown as winte· annuals for a va1 ·e ty of 
purposes, Inclu ding hay , silage, pasture, 

· Rese10rc]1 Agronomist, AQricultu ral Rewarch, 
Scttmca and Educat io n Adminism lllon. 
U.S. Department o r Agricultu re. Pa lnler. 
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cay~r crop. c.~nd nmen manure (5) . A I 
vetch sp~cies !lr!! comJderecl valu<Jbk 
fo r tne ir nitr~n fix•t 9 ;:;b1l1ty (61. -. 
characterist ic common to m os1 !egumi· 
nous plants ( Fig~o re l) . Some Alaska 
darrymcn grow common vetch m associa· 
tion with small grairls, usually oats, o r 
awnless barley , 'or an onnual forAge cro p 
for silAge. 

Figure 1: Nodules on birdvotch roots ; 
a tmospheric nitrogen in the soil, unavail­
able to birdvetch or other higher p:lants, is 
transfo rmed by bncteria in the nodules 
into forms useful t o the host plant. Small· 
est division' o n the scalo are m•llimete rs. 

--r:~~j ~ -- ---
1 

FigUn'! 2 : Underground sto.ms of bird· 
vet.ch, called rhizomes, provide for vege ta­
tive spread o f the pla nts and, as shown 
he re, give rise to new, above-ground, stem 
growth . 

PLANT CHARACTERISTICS 
Birr!vetc I<!; i! viny perennial 1hat re­

produr.P.S by ~E'ed and also sprflods \IC[Jeta· 
tlve ly by growth o i LJJ dl"rgrounrl stems, 
called rh tzomes (Ftg~J I C 2 ). 1- is a member 
oi the legume 01 nea family of plants .hat 
a lso includes such valuablt: relati\les as 
alfalta, clovers, pedS, beans, lespedeza, 
anrJ p•'anuts. Other common name& tna· 
have t~t0en applied to birc.Jyetch include 
cow v!! tch. tufted vetch, crow vetcn, and 
Canada pea. 

The stems of l.•rdverc:h are weak and 
viny and grow nea ly prostrate unless 
d1 cy are supported uy other vegl!tation a r 
fences. The leaves am composed of many 
I lO to 3 0t small lea flets borne on bo th 
sides ot n midnb (F-igure 3l. The m idr.bs 
tenninatn in branched tendrils tnat cull 
around whatever hey touch, thus pro ... id­
ing support to the vrnes. Bndvetch vines 
supported by bushes, small trees, or h lgh 
fence& m ay a.scenrl It) heights of 4 to 6 
feeL 

The small but very uttractlvt>, blue­
\lio let-to-purple tlowe~ ar~ : rowdad a­
long many-tlomred stems, called racemes 
(F iyure 3 ). In Alaska, birciOJetch floweung 
beg ns in July and continues ·nto Septem­
ber. 

Thr seed pads are somewhat flat­
tF•ner:t, ~ to 3 e-m long (Figures 4 and 5). 
:md LISUally C()J1ta in 4 to 8 seeds. The 
:;eeds are rounr da1 k graytsh·brown, and 
2.5 to 3 mm in diamP.ter (Figure 5) . The 
seeds numt>er abou t 40,0 00 to the pound, 
and a burnel of seed •.veighs 60 pounds 
(5). 

HISTORY IN ALASKA 
Birdverch h..s a longer histtJ~ry 1n 

Alaska than might be suspected. Records 
reveal t ha1 it was fi rst planted ·n Alask a 
at the now-close<J Ram part ExpNtment 
Station on the Yukon River 10 1909. 



Table 1 . Sneding-year forage yields, percent winter surv1val, and forage ytelds the subsequent year, of various bionnial and pe rennial 
legumes- 1n two separate fteld tesu at t he Mntanuska Re~~earch Farm. 
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F1 OI 7.0·n; O\>' natu ·~ ot the ~I .In! d on 101 poo rn I o~o 1ts o f ream worat"' • wrv v; I. 
..: 

4 
T ~vo*year rn t~r ruu evailal>IP l clu Jh·•• I rf \1n tt.'l!" ' o 1J 1 . 

M;uw later p h:mtt '!Js were made there anrJ 
a! tlw Fairbank5 and Matanuska experi· 
me«'l stat rons w11ere · l was r.val~.>a.t!rl tof 
lorage (8). 

From the plar tl flllS at all t "ree .:Jf 
thE:ise locations, b 11 d vetch has spread rod 
persists today mixetl with the loco! wge· 
ta t 1o" With incr 'Jsed la11d cl istur h<Jr>ce 
rrnd development n tl"lc F anbanks <111d 
Mn:.liU>ka V1ll ey c. !!as, bi dvetch I i!S 

~prPDrl conside~abl e d is tances away trom 
t l experiment st atio ns and has become a 
co ns picuous element o f th e local flo ra. It 
i~ most eviden t along roadsides nnd rail­
r<Xld tracks and at thr ed!Jes of farm 

iields. On abanno 1c:d fi~ d:;, b1rdverch h .. s 
srread as ~ grour r cover to l>ecome tile 
c!om nant species (Figure 6) . However , 
ls ·w st eviden t on fences whc e the abun­
clanl and vigoro _s vine growth rises and 
mlertwines, oftt>l" co nceal· ng t he fenr.es 
( F iQure 7). 

BIRDV ETCH USES 
Birdvctch ~J•ows well o n ~i l t loa!1'l 

soils well suppl 'd witl · rnoisture, th OLlg'l 
not per~is ten t y wc t. It gr ows poorly 'lll 
sholoow, sandy , u r g1·avclly !>Oil!>, cspeciHr-
ly wiww tnsuffi r ent mois ture hmits ots 

growi t. . 

Forage Crop 

I rw•n (B) note~ rhat birdve ch Is 
"so v in cstaolishinq itself' ' but <JIO\•,,ts 

-..ngo ously tltmng 1hr> ~ccond a• rf subse­
mtA 1t y rJars . Curing •or h .ty and wimer 
~llrvi v« of hirdvctch WPrE iln tJro~ed wller 
th• crop was seeded nlon<J with grasses. 

lt Wln rt•Paltf"ld that b rdve-tdt hCtV y ieiL•s 
fo tha >everal Alaskan a>coer ·'Tien sta· 
I a n-; r. n!J•~d from just ove,.. one ton per 
a!.lb to mofe tl t a~ four ton~. 

To dertve more current i n~orma11on 

or lht' potential o f b irdvtltc·h tor use c. ~ a 
fo rage crop, and loow it compatas aqro-
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Figure 3: Closeup of leaves and flowers 
of birdvetch 

no1 icallv wrth ott er fora!)!! lag mes n 
southc ntral AlasK . a Sf' d ~upply w:Js 
h<HVI~stcct I rom rodilsid• stands fnr ex pt-r-
11"""~'·11 field tests. lwo tests, usmg r.n 
dornw, l r., 1plcte block exparrmP.ntal 
design< with three WIJ icarrons, wPre 
planr.ed a tht' Matanuska Rasearch Form, 
one on 19 Junr. 1969 ant! .he other on 16 
June HJ71 . Both i duded sevt..rJf other 
herbar:eo~ foraQr lt>qumes, cach planted 
alon . All fllots were l>roa~tc;m seede{i 
aflpr appro Jr at! llac ~>11ul noculants 
were <~dri ed The two H'sts wt>re r:~lantcd 
rn field areas le<>~.-a d ' ~ 'on•s tPd area, 
fNIVIng plots r• latiiiL y shelwred fr .1m 
max rmurn velocities of strong north· 
ea~"tert~t winter winds that usually remove 
JO§ulall g sno.v cover 1rom more exposed 
field ~~ es. LtJgumes in L.tOt tests vvere 
hnrve~trd on 8 Ocwbur of th~ rlantmg 
Vl'ar, ond aoarn in July uf th • tollowmg 
nrowmg s~ason . For<!~ yil!lris ar> 
JlOrte<l (T nble 1) m 1uns of dry fom~ per 
acre vmh dry rng at 140~ F. Nei the l• t 
was continued beyor,d the socond yeaf, 

~o h tests were ln1lu~;nced ilnve~d·t 
l y a ·oil morsture deficrt f'ngontlereJ by 
th rec conscetllive vears of milrlcetlly 
belmv-normill prr.c:·patation Norrnal <~n-

11Udl prccir tJhon at he MatJnuska R~ 
search Farn. s 1b.43 ·ncl••s. In 1968, 
1969. nncf 1970 , urt>crr>rta on !Vas below 
normal I v 3 .96, 3 80 and 3 55 inches, 
respectively. Due t o •h 15 cumula ve dry 
spell, lequme foraoc V•t•lds WI' e lower 
than would be reahzec1 • yt ar; wit11 
nearer norrnal pmcitli t .. ti()fl . 

.Aithnugh bolll nsts we1P planter! 
near mrri-Junc and most of the o•h~ r 
legumes ltodur.ed a harvestal>le yteld n 
the < cdrng year Table 1). bitdvetch 
secdlrng development was too lnrtted to 
provrde i1 harvestahlt seed '19 ypar yuJd w 
either tr.:.t. These resul,.~ agreed with 
lrwin'!l (8) t?.rlirr ot~I:JIV:.Jtlons lor bird· 
vf! Lch. 11111 late agronomist A. L Ha"en­
richtcr of th~ Soil Com~rv:~tion Srrvrce, 
U.S. Departme t ot Aq •cultu e. found 
thut ~low growth du 1 establishm~>n t i~ 

consrdl'ri'C.. characte istrc vf all r iJoma­
mu~ ~en nn•al vetchl's (personal cornmu· 
mratic 1. 
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Frgure 4: lndrvidual vinv Hom of bird­
vetch , showing arrangement of leaves and 
seed pods. Photo takon 3 October near 
the end o f the growing 5tason. 

Ov~r 11 doLen egurne s )ecies, some 
··.nh Sl'veral nameC' Ydrrei"s. were inc ud 
•cl rr thf Sl' testl>. Where wint~'r survival of 

~o .. rwt . ~ varicu wr ~htn a spccre• lalfa fa, 
~wee tdovcr 1eJ c.cwor). there rs ~videnco 
or <~n mverse co, r latmn mtwePn seed· 
ln!J·Y"ilr forage yrtlrls and subsequent 
winti'r surviv.t {Tahir? I J. Tho$r~ produc­
mq the sm.tlles1 seed ng-yecir y •Ids t"nd­
e<.l to l>e more wi te•h, dy than htqher­
yioldi J er ·es ana v•ce ' ers"l . Tl is r "'ll!.l 
agr£<!5 vvitl sim'( 'lbSUits ,OJn j In Other 
r.xp1. IIlli olio f~ld l!'stS COnduCtl:d ~l toe 
Aqnnltural Expet ment S•ation nt Pal· 
m r . 

W ltt•r urv111al of blrdve ch was ade 
quatc .n both tests. How!'\l'r, no actua 
count~ of v nttl l survh•al ) pi,Jn( , could 
be made · the rh17omato s I.Ji•dvetcl1 
because, • .ml ke most of th•: other I:­
gumcs, it does "'lOt posSf!SS identift hie 
crowns of tnd;vid ... a l plants. Tho high 
v,lf111'1' monalrtres of the several ~arieties 
of red, al .ike, whrte and st1awbf rry clo· 
vers , birusfoot 1re!orl, CIOwnvetch, sair · 
to1'1 d some a11a.tas w J swcr tclovers 
.nctuded i 1 hese tests emp 1s.~es how 
few 1dap e !, w nterh1rcty Jagumcs are 
av.tlalllu to< us!' n Alaskan 119riculture. 

T!otfl octua l cold toler.rce o f eilch 
leg. me is gove•ned by q.Jnr. tic lly con­
t•oliC!d, env·ronmE:ntally !llLdiatcd, phys· 
iological chardcteristrcs with n lhe plnnt's 
overv/nter inq tissues. Add r tio 1al y , tow­
o:lver, the sub•erronean locotton of 111e 
ov~rwr""~tC 1 •g o rQcms (b"ds .. nd rhizomes} 
oi bidv~tci' confers 3n added r>hYSIC:JI 
pr" ecuon or- t l115 sr ec tes not possessed 
,,y the t>lhet legumes romp::rrrd here. I h~ 

F1gure 5 Intact and opened !eed pods 
of b•rdvetch, and mi!ture saud~. Smallest 
davrsions on thP. scale rf! mallimeters 

overwtnli r·ng tr~ue5 (crowns, buds, sto 
Ions) of tne ath~>r leguTtlP.S tPstr.d e at or 
yery neaw the so I sur ace, .1nd ure thus 
much more exposetl to mh. l vv•ntor 
strosses, such as d hyc atr d ' vis :~nd 
low a·r temperztur~s. 

Birdvetch oven dtV for. Qt. yrelds in 
the ycat after planting (c~hour 1.6 tons 
per 1Cre) equalled those or Slbcri<Jil dlfal· 
td (M, fa/cat,..,~ and exceeded the yte Ids of 
::rl ether l(!gum~s comparee!. On y Ala>­
k'l'l t.rcerler sdect1ons of swe- tclover, 
Alaskl,mrl red clover, notive Alaskan milk-
l.'etc:h, and Eskimo potato prodcced ap­
preciabl~ seconn-veJ• forage yiold5. 

n,e grl Jfly cnt tn Jled urowrh of 
clu$Pillg tendrils unci mtcrwov~· v•nes 
makes harvesting and har>• IIIIILJ of Llrrd-
vctc:h tor agP: rathe difftcult. Irwin (8 ) 
not• d that birdvetch is " hard to curr.: as 
hay; vrncs mat together ' This problem 
woulr; ll• • rcumvented d b···dvetch were 
pastur• tl c r r>,rrvP.~ted wit .. for~ ~a chop· 
per. 

ConcPrning the p;datalltlr·y of bird· 
vetch to lrve~tock, httl 1> rnlolmdtron is 
nvarlable in the liwrature. No 4<>ell ng 
trials were conducted witll the<;e tests, 
hut wn have obser\'ed Holstein eifers 
act.voly gr&7 ng birdvetch folia9e .tt the 
Matunuski1 Farm. 

A e pn:se.,t •uue, there are no 
kn oo,~ 11 co nmert:ia' ~er.;t sowc •s of north­
err r laptNI uirdvr tch. A ran!)•' plant 
handbook ( tm r~<Poncr' I hat this Sf ec cs 
' 'is not lnfrequ .. , Llv -:u tivated 111 var•ou~ 
parts uf Nuw 1\~exico at. a lorlrh ' or sort­
ing crop;'' howewr. that 40·v ar- ::aid 
referance impiied only that ~he .-. rL 
st od supplies available then. Anyone 
d~ •ring tr> plant i''rdvetch in Alilska 

mus ha rvest seed from existing ~ ands 
of ho plant. To obta·n the seed used an 
thE! 1elrJ res1s r~por ted here, we pulled 
vine~ from fence-rows, driC!d them on can­
va~ in a heated room, :Jnd then sea ~rated 
the iCed wrth a small thresh r. The canvas 
CiJU!Jht that por~lon of thr. ·F~L thJ ' 
dropped as pod~ opP.ned c ..trmCJ drytnq of 
the vines. 



Flgurt~ 6: A small , abandoned fie ld overgrown by dense 
growth of b irdve tch. Photo taken 23 August. 

Figure 7: A ba rbl!d-w ite fence a~urgrow11 by bmJv~tch . Photo 
taken 17 AU!)Ust ·,vhon plants were '" lull bloom. 

Ground Cover 

Bl i ve tch can se1 ve as a very eifec· 
ivP. JrOtmd cove r, e·•f o!l alone o r m ixed 

w· t'"' o ther ve!Jetation such a s grasses 
IF1gu1(1S 6 and 7). As a ground cover, it 
may . ntl ·1cr r.a~ 119 aprl catior in Alaso<a 
1f ~r."d sourct-"S can hl h~vc1l oped. Usetl as 
a gr1, nd c:qver to stabilize nncl p rotect 
,oil~. the abundant vln~> growth shl(rds 

lt't> ~OI from wird or tllt P. C't raindrop 
lmpnc;t, ali'<i the rnRss of roots anound . r · 
gro1.1111l stems prnv J e an ehect111e solt­
bimllnr erfect. 

Ornamental 

Grown as a g ound c:ovcr, as along 
oad!>id~>s , btrdvetcr becomes unusual ly 

attract ve when the flowe rs ap.pi)Rr 
o- i!lU es 3 ami 7). Thr I icll gr<!en , hl;!dge­
like appearance of fences covered with 
birdvetch arc al so aesthet ically p lcast lg, 

becoml'19 mon! bt aut1ful when h(l !Jiuc 
tlo~ , .. s appear. 

Other Uses 

ln addit1on to the aiJoVP. birdv1 rch 
v .,_. !}rowth cr11ntcs an effe<.tlve 11 ab- at 
tor r,ma l! fo rms of w ldlirc, some uf 1.Yfoich 
t. 1doubtedly con!>urn\l the seeds that itre 
dt op~wd as th e p ods OPen at m aturity . 
Whe, i t blooms, L>·,dvetch a'so serves as 
r.tfective " bee pastu re" ( 1, 4). providing 
fii!CIJr for both dof')e.S tic honeybees and 
wiitl bees. 

UNDESI RABLE CHARACTERISTICS 
Or e of t he characteristics that cor ri· 

butes 10 the usefu lness o f bt uvctch !li a 
to i!QB crop or grou 1d cover. nemely it:, 
vigo•ottS vegetative Sf)read by unce r­
grounrl stems, also can cause it to be u 
tun:~cious wl:!ed. 

B rdvetch growi119 in vegetable gar­
dens a r smaii ·(Jr<ll n fields cart be a pro· 
b!.,m wee d that is !lXttemely d ifficul to 

e 1adica te. Altrough the ropgmw11'> <nay 
be hoed n ff completely ann remo~··uJ . 

"' w vines will !lfOI.\' rc pr.otedly frorT' a w 
o: t he u ncl>rground stems (F igtttr. 2) that 
tNllllln in ihe St>1 l. 

8i rdvet ch shou d no1 l>c pi r tet in o r 
t1 ar g;mlcrs or 111 t,•aces that muy .ater 
be c evefopPd lor vegetabl., •H ~ma ll T• un 
pro duct on. Nor shou ld b rdvr ch .Je tn 
troduced Into yard plantmgs w ith othc 
o r namertais bncause i ts v igorous !1rowth 
nncl rapid spreactinq wou ld 1-)e objection 
abic there. Mo eo•JOI , fences o vPrnrowt• 
with b rdvetch can nlt.er w tnte r win I 
ll cw •. and the " m r•wf>!r <:11" t h .Js created 
ca son1ct1me~ cc. _se unv ant••d s.now 
rfr if ·~ to accumulat~o on roads or linlds. 

SUMMARY 
Birdv!ltch .s wt:ll ~uitnrl t o the eli­

male i!nd growi fJ cond ons of cent1 at 
<lnd so uth·•rn Alaska, a s evirlanccd by ·ts 
vigorour. seasonal growlh as well as the 
perststence WIT~ whtch 1 t has spread here 
for we I over hal a century . It !'HOVf!d 
m o re w mr•rhard v In lw o fr"' lcl tests 1tlar1 
rnost irltro-duc:r.d legum~s compared AI 
though seedlrng growth wa; rela vely 
norwigorous <Jnd ruoviced " O harve~table 

yie d du rmg the IJi iinting year, b irdvetc:h 
dad fJrollic!e mode.-:t fo rage y1rlds In the 
y ear a her pi an llr -L durmg o t ime o f 
lower- an normal pr·ec ipitat ion More 
researct i:> war ranted to es ta blish more 
precisely _he IJOtP. t 'al of b r:fve,cr as u 
forage crop in A1aska, alone and in m•x· 
tu re wit h grasses. Effectiv~ control t.ect1 
n iq ucs also shoulr.J be irientified for e tildt 
cat1on o f wrtvetch trom arnas wh~:re It is 
not wante d . 

Atttto u gh tmdvetcl' c:an be a seriOt ~ 
weed proltlem rn gardl'-nS, il nonetheless 
is an a ttrac ttvr. and eff~c1.ive gr ou 'd 
cover, and provides toot.! for vvHdli fc nnd 
nectar tor I.Jees. 

The t1Uilst on ril SPr i1 : tho tftte of 
this. rc pmt s perhaps IIPSI ml.worcd by 
i>B'i; l!J 11 t I rrlvrrr:h can fulf II all oft .. 
c fl'godes •mmt1011 d. The matl l limlta 
TICln t 1 mor~-; w•d•. ~f-lr ~;uJ !Jcneflcinl U~l! ol 
tJirtlvdch r5 l1ck ol commercial sued 
·~uurC"S.O 
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A a~ka's AUIICLJI u r~ E,q.;,. .. rnem S a­
tion a• gamed t w:> t>w sta f ml.""l1ht! s: 
one, • f- airb ... ks and one at Palm• r. 

Dr. Alan Jubenville 

At fa1rban ks, Wfl welcome Or. Alan 
JuhcnviiiP., Assoctate Ptofe~or of Ro· 
source~ Managem~>n Dr. J 1benv1 lo 
recetveo his B.S. deqr " 111 Forest Man~­
ment hum Nc th C. r 'llina Stitlt! Un iver 
~•tv ' 1962, h •s M.S. de{Jr~:.c in Fo rest 
Ecolt1gy in 1964, ,md his Ph.D. m Wtll­
land Rlcreation fr0111 the University of 
Montana in 1070 H .. has a stron9 back· 
oround m t~achtng and curricu lum devel­
opment as w L I as a lony list of pubhca· 
tions md.Jdt 'q two ma1or tex tbooks ir. 

e 1fnils of Olllr1oor recrea• on and 
man .. ~~ment. 

Our Palmer stat 011 welcomes Dr. 
Georpc Mt tchell , Jr., who comes to v s as 
an assistan t professot f om the Depnr r­
nwn l oi Agronomy a t the University of 
Georg a Coastnl PI 'ltn Experiment Station. 
Dr. 1\luc •II rece iv._ ... r hrs 1:3 .S. and M.S. 
degree-s tn Sot I Sette 'ce ''om the Univer­
sity of Caltto rnia at Rtverside, V\rhere tn 
1977 he ~>ceived h is Ph.D. 1r1 So I Fert•· 
lity arrd Phnt Nutrttton Dt. M tche I is 
acrually et ... rntng to the Palml'r sta tion, 
havi'ltl rJreviously b !!L wrm d e StaH In 

1973 .. nd 19 74. 
Whtle a Geo giil, Dr. Mitchell deve. 

or>ed compr hensivP research program 
in th l reD of soil for tltry oncl soil chern­
iHry ior the Coast Jl Pla•n region at South 
Gcorgt.a. 
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Staff Notes 

Or. George Mitchell 

H1s du , !Sat Palmer wtll i 1clude super­
vision of the Soil ~ d Pl,1n1 Testing Lab· 
o ratory , develop••··wnt ol a resean:ll pro· 
gram 111 the arna of soil ferttllty nnd soil 
chotTIIS try Wtth emrh'lsis on some of tho 
new 1gnculturul lanos 1n thr. state and 
cooperat vc research n t e Jl e1 o f coal 
s.pn I rt!clamation ano tevegerotion. 

Dr \11.' v· P Thotllas, Assoc· ate Profcs· 
sor of Economics, c ho has IJeen on the 
~taff o the Agr rc It u ral Expenment Sta· 
tion ~nee 1971 the <1rea o t agr cultura 
economics ha~ be('n narn;~d S ntor Ful­
bright Research Scho ar lo r 1980. Dr. 
TI1omil$ was gran tetl a sal>bi:Jttcal leave b y 
the Un,versity o f Alaska to go to th~ Uni· 
vers1ty of New EnQiand at New South 
WahJs, Australia, wh re he will be a 11rs t· 
ing p, ofesso rn the Department of Agri· 
cultural Economics. l lr w II pursue his 
Fulbrinh t res arch in A~rstral J 

The tnrust of D: . Thorn s' research 
will be an i.we•t ga ton o1 t he dt!velop-
mf'nt ,d irrplemer ati on or agrrcultural 
pol cy ir thr. United States and Aust alia 
at both ·1'\~ state anr' n a110 al levels u~•ng 
a case-stur y dpproach. 

Of p.trt ct lor nt• rr.st is the perceived 
greater role of Au•tralian state govern · 
me ts m thl to rn ulauon o Australian 
na onal ayric.ulturdl pol1cy. InformatiOn 
gamed from a com par ativc a 1alysis of 
Australian and American agricultural 

pol cy systems should provide a I.Jettr r 
unr rstand ny of the role American states 
co• ld play in natrona! policy formatiOn. 
Gr" tter knowledge of this situation 
sht JU tJ ~ 1 rh poll r.al dectsion-mak g 
l)rcY:l ss ir• nn~> Amrr can nate Alaska, 
wh:ch rli !l"il1lJ •hro gh 1 I• 1gthy process 
of refinmg ItS ll!JIICUitural f •JiiCy to d1rect 
the expansion of its ogncul 111 >!. 

As of FY79, Si•Jmuml I I. Restarf of 
Palmer becama Ass stant Dlrrctor o' th" 
Aqt cultural Expertment Statton, Umver­
, it ( of A i!Ska. He assumed the dutms o t 
D Ch1r f'S F Logsdon who ,as r"lired as 
A>S'JCi te Dtrnctor o n Expetiment 
Station (see abovl'l f om h s office in 
Palm<>r, Mr. Rostad Vvtll .. ~1st the Dtrcctor 
of tllll Agricultural t:x 1erimc11t Statio 1 ·n 
the admm1s•ration o1 Re~r.arch 0 nrers at 
Farthilnks, Palmer and Homer. Mr. Restac 
hns ~rved as a Cm nty Agt~cultur Ex ten 
sion /\gent i ~11io t1!lsota, iS rnanaQt!r and 
!.larry lmsbar dm 10 l'l thf' Expenrr nt Sta 
tion at Fairh .. n s. as 011ecto of the 
Alas a State Dtllisron of Al]nculture, onr• 
as Executive Of fi cer r>f t " Al<~ska Agrt · 
c tltural Expi:riment Station. He holds 
bachelor's nnd mast~r·s deg .es 1n datry 
science from the University of 1\tnnesota 
and hns taken qfaduatt! work .n pub11c 
<tdmimstrntion at the Universtty or Alaska. 
He hils surved as lin ofticer in number of 
agric11ltuml lHganizations within Alaska_ 

Two long·tune members of our Palmer 
staff have rctned: . Or. Charles E. Logsdon 
has <'ft the exp. lmf'nt stat on af•er 26 
year; 10 go 'Ito a prival"l consulting 
busl11e s. While wllll the stat on, ho> con 
du~:. ed numqous r~search projcc.s as a 
professor of pi 1t pat11oloqy mel in 19 70 
was a ned Assoc•ate Dir~cto r. 

Acttlle in the com'l'luntty a·fairs of thll 
Mats, Borough, Dr. Logsdon has al~o 

servPd as Mayot of the City of Palmer in 
1Jdtt10n to several other posit ons In the 
comm mty, 

Dr W yne Burton served the Alaska 
Ag tcl..ltiJ ;,I Exper·ment Station as an 
grrcJilLJral ~onomist c 16 Vt <1rs, having 

con•o to th1- stotion 111 1963 ft om the 
Urtivers ty of Navada.. H s ra ~earch anrJ 
pub I cal ior • contributed to tdentityrng 
and dt>velop111g A Jska's agrrcuJ Lura I 
potential. In addition Dr. Bur ton taught 
COL.rses at rhe Mat-Su and Anr.horago 
commtmity col1eges. 
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