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!FOREST IINSEC'lf AND JDHSJEASIE (CONDITIONS HN ALASKA = .19941 

CONJD)mONS JlN.JBIRliE!F 

Although 1994 Alaska forest insect and! disease damage levels remained static re]\ative to 19~3 levels, 
this year was characterized by some rather dramatic declines in some insect popwations offse~ by . 

· equally drannatic iurn~ases in others. Spruce beetle, the most limportall'llt ~ent of change affecting 
· Alaslk:ainspruceecosystems.IClleclined.slightly by 80,0QO acresin.l994. The most significantareasof, 

decline were in .ilie Haines ~a of southeast Maslk:~ ~d the Upper (:opper River Valley, the Nruato 
River area, and parts ofthe Kwlk:okwinl River, in interior All3sica. Other areas of the state •. however, 
experienced notable increases in spruce beetlle. activity such as tlh.e, east end!. of Lake Iijanma and! the 
rid-Copper River Valley from Chitina south to Spiirit Mo'Wlltain and what appears to be one ofthe most 
rn.pidlly expanding popwatioii11.S; from the.headwaten of the North Forlk: of the.Ku.nslk:okwnm River~ 
Lake Minchurina. Spruce.beetle popullatioii11.S have .. remained sta~c in the KaclllemakiBay .area where 

. approximately· 1 R .-500 acres of on~going $itka spruce m.ortality were l!'A()ted along the south .side of 
. KaclllemakJBay. Engraver beetle iurnfestations iurncreased sJ]~ly in) 99.4, primarily in the Y llllkon Flats 
region andl.in several river draina~s.nearby such as t:~Je Pprcu,piurne and! Clhtandalar.but most notably fu 
the Christian. River drama~. . . · · · · 

Hardwood defoli~tor popwatioii11.S significantly dec~ed from ·1 t~~OOO. acres of defoliation mapped lin 
li 993 to 24,221. acresnotted thlis· year. ·.The majority of this decline was due to the crash of .llalrge .~pen 

. toJl"'l:rix popruatio)l1s iurn the YWkon f].~ts area and the.colij.¢ilrmed I(Jlec!ine of t:J"ne .wilJI.qw leaf mliner complex 
iurn the same general area. Spl1tllce forests tlnrotnghouuhe state showed alij. increase lin defoliation levels 
(446;U9 acres).· While so'q!theastAlaskareponedl a decline o(neady 6~.000.acres.ofblaclk:-headled 
bui(Jlwoll'll1J'A defoliatiQn, interior Al~ka white spruce forests showed an increase· of nearly 200,000 acres 
of defoliation by the spruce bud worm .. 1fhe most significant increase in budworm defoliation 9ccumred 
lin the Tanana area where 150,000 acres were affected. Other areas of notabl~ activlityindude the . 
Nenana lRidge/GQldlstream Valley near Fairba.nlk:s and! near Big Delta where 21,964 acres of defoliatted 
spruce were obse.n:ved.. · · 

In southeast Alaska, the blaclk:-headedl ll:)lllld\worm outbreak impacted vast areas for the fomth 
coltllsecutive year. Over li 93,000 ~cres of lblaclk:-headledl bud! worm dlefoli•~tion was noted in 1994, down 
approximately 65,000 acres from observations iurn 1993. !Btidlworm activity was again conceillltrn.ted 
primarily north of Fr~ericlk: Sound. Budworm defoliation has been most common in high productivity, 
old-growth stands, at elevatioii11.S less than 1000 feet Substantial budlworm defoliation lis expected again 
in 1995. Hemloclk:sawflly populations in southeast Alaska declined significantly in 1994. Sawflly 
activity totalled! approximately 3,400 acres (concentrn.tedl PrimarilY in southern southeast Alaska), down 
from approximately 19,000 acres in 1993. Areas of concurrent lbudworm and! sawflly defoliation 
comprised approxiunrlately 5400 acres, down from about 12,000 acres of $UCh activity iurn 1993. Top-lk:illl 
and some tree mortall.ity was evident among western lllemlloclc iurn several heavily defoliated areas. After 
a popu.nladon crash iurn J993; spruce.needlle aphid! activity increased iurn severa]llocalles, including the · 
immediate Sitka area. Aphids ·continue to weaken spruce that were severely defoliated in the previtow 
outbreak.(l 992); 

The total ·acreage of spruce beetle activity in southeast Alaska declined di'amaticallly iurnl994. however, 
two new areas of activity were identified!. Spruee beetle activityiurn lower Glacier !Bay National Park 
now totals less man 500 acres. Ongoing spruce beetle activity near lH!aines llmpacted ari estimated 

.. -1~ 
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3,600 acres. oovm siigirrlficmtly;flrom llie approximate 20,000 acres observe(n in 1993~ ·.New spruce 
beetlie outbreaks were noted o1rn the north side of.ilie Tal!ru River opposite the mmnili of tlllle Wright · 
River md m the Y al!rumt lForelimd area south.of RussellllFiord. Om ilie 'fallru River, a_lili. of the stalllds . 
witln spruce bootie activity had also ex.periencedlliglhlt to moderate blacJk:-headlediU.)UdWI(JIIrm defoliation .. 
Dmmg tlne .su.Jmll!lQiex: of) 994; activity by Ips eJ?lgravers was especiialiliy eviclent in yomag, deJrnSe stmds of 
Siitl!ca spruce in al)dFarourriidl me coll1imnmiiay ofHames. ·• 

' . . . . •'-' ' . '. 

Based Olrn both ecological! and econoll"lrnic consideratiol!lS, yellow-cedar decl!ID.e, wood decay of live tlrees, 
!llitl.d hemloclk:dwm mli.stlietoe were th~ mostimpoxtarat dliS~es of Aliasm forests dlurmg 1994~ All · . ·· 
tlrree altered ecologiCal condiitiom mdudingiforest sm:acwre, compoSition~ and succession. Heartrot 
and buttrot fungi caused siigMfican'At cull fu ali! troo species m Aliasb,parncwarly m coastall.forests 
where approxiri:nately 1/3 ofilie gross volume off~sts is defective. Decay m llivfug hardwoods . 

. throughout the state us COI1lSiidleciJble. Wildlife habitat iis produced! diDrectly by heart lrot and dwarf . 
·. mistletoe through the fm:mati.on of tree cavities and Witch~ broomsi irespeetively. · Hemlock dwarf ·. • 
~stletoe continued! to cause growth noss. top-kiln; and mortality in ondl.;gtowtb forests of southeast 
AlaslCa;its impact m yomag-growtfi Stands dlependls on the presence.oflalrge mtectedl residuals left: after 
harvestiilllg of the previoUl!S. stands. ·More than 550,000 acres ofyellow-cedlar decllillle has been mapped 
througholl1tari extensive.area of sputlneast Anasb, ·snags of yellow-cedar accumulat:e. oo ·sites of decline 
. md forest compositio1rn iS substantially altered! as yellow--cedar trees die givmg way ro oilier tree species. 

Foliar dliiseases ofcollrlfeli'S are usuaily of little ecologicall significance and! were genelt'alllly at moderate 
·levels fuioughout Awka bt li994~ .. The-fungus Rhizosphaera pini. however~ was found! at high levels 
for tlne second! tolllSecutive year :in southeast Alaska. A need!Xe dliisease of secoJridl-.year need!les on Sitka 
spruce caused! by the fungus Chrysomyxa weiril iis typicaliliy oocommoo. but occUll.l'redlat tlne dne most 
damaging RevelS ever recorded! m southeast Alaska durmg 1994. Hemlock canker dliisease ·subsided! fu 

· 1994. Thiis'd]sease hadllldll.edl western lfuemlockS alo1rng roods of l.PJrince of Walles; Kwu, and! Chichagof· . 
Is:lands dlurmg ilie four previous. years. Canlk.er and foliar ftmgi caused a large, but· umineaswred damage 
to harillwood speCies fu interior Alaska. · · · · 

. . 

Porcupines continued to d3.1mage Sitb spruce and western hemlock in valuable yomg-gtowtln stands 
and broWJrn bears wooode,<f fueJower boles of yellow-cedars m southeast Allaska. 

·Table 1. swnmarlzes iilllSect rund·dJiise3Se activity by'llandl' OWJrnership. 
. . . ~ 
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Table L 1994 Forest furnseca mndl dlisease nmesllal!ionn m Allaslk:aby nanndl ownnersrup ann(jl !igennt.l 

Nationnall 
_Pest Agent Native 

Spruce ~tlle 12,790 HH,040 60,150 

&wavel!'S . 13.580 5,300 

Spruce budlwomm · H .• 400 62,920 
' 

.lBlack.:headledl budwonn 156,710. 3,HO 7,240 .. 

_HemJ[ock sawflly · 3,170 250 

B>h; budlwonn & ltn. saWflly 2,050 . ' 

Spruce n~d!Je apmdl 150 

Large aspen to1!1trix 

Alder dlefoUial!ion 50 

Cottonnwoodl defoliationn 470 100 .· 2,270 

Willow defoliation .. 470 3,630 . 3,330 

· Larch Sawflly 

Black Motlht · 360 

Blowdlownn '2,870 

·Rood dmliage.(spruce) 

Fllood dlan)lage (bnrch) 

Yenlow..:cedaur· dledme2 550,380 17,670 

.. 
'Jfotsl!s = · . .729,060 223,27() 159,13() 

'· 

State& 
Private 

375,940 

2,840 

158,630 

. 27,170 

3,350 

t.sm 
9,840 

450 

,380 

1.5,80 

310 

1,040' 

390 

620 

250 

10,430 

595,030 

, ,
1 

I'' . • . . , . • .' :: . ' ' . ' • 1 • • • ·,. . . . 

• • .'· . • •' ', ·,I . ·• 

Table entries do not include many of the most destructive diseaSes (e.g., wood dec~ys and d\<Van:f mistlletoe) 
. ·. became tijese losses are not detectable in aerial sVJrVeys. 

2 

Value ofyellow-cedai declilrie is not restricted to the acreage witth a high concell'llttation of dying trees for this 
''year, it represen~ stands that g~nerally have long-dead trees, ~tly.,dead tr~. dying trees, and soime healthy 
trees. ·see discussion ofyeUow-cedar decline for a de~led listing Qf ac~age affected by island andJRanger 
District. · . . 
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. ROLIKOJF IDliST\URI!l!Al~lCIE UN lECOSYS'lTIEM! 
MANAGIEMlENJr 

A key prem.itse iof ecosystem ll1r1lrullagemelt1lt 
(based oltllnaruura! variabillity) lis that ltllative 
species have adapted to, Mdl Jiltllpmi; evolved! · 
wliili ltllaWlt"ru dllisturbMce eveltllts. Species loss 
Md ecosystem change have bee1t11 observed iurn 
areas where "ltllarurnJl" WSWlrbMce regimes 
have beemi substambially altered. · 
DisturbMces, large md small, are 
resjpQitllsible for the way cmreltllt lMdlscapes 
appearmdl fumctioltll today. DisturbMces of 
various kinds md intensities will detennme 
the structwre, compositiollll, md function of 
futme 1Mdscapes. Alaska ecosystems are 
shaped/]pmduced by ilistilllrbMces. .Just note 
the effects of glaciation, eartlhlqmnkes; tidal 
waves, fllre, floodlliltllg, etc. Alaska forest 
ecosystems, especially those of interior 
Alaska, are characterized by change.· 
DisturbMre events such as frre, insect Md 
dllisease outbreaks create and mmnmm a 
shifting mosaic ofRMdscape patterns. Both 
fltre Md flooding are responsible for spruce 
Md birch regeneration in south-centrall Md 
interior Alaska; large scale windthmw · is 
importmt in· southeast Aliask:a: Fire lb1lllll"l!1ls 

. aclrtDSS the 1Mdscape in an furregullai. Md 
unevenll1r1lrullner. The burned surface may or 
may not be essentially the same ~s the pre-: 
burned surface. Succession after frre in 
MaskM forest ecosystems is complex Md 
rellared to site, frre, climate, type Md age of 
the vegetation present before frre Md pllMt 
species availlable for spmuting or invasion 
after fmre. Allaska insect commUJ!1lities . . 
pmbabliy one of the Rargest components of 

· forest ecosystems, are aliso "crealtw'es":of :. 
disturbance as weh as agents ofdllisrulrlbruilce .. 

-4-

Alrttic/boreru inSect populations are 
.characterized by low number of species Md 
large population numbers;· Such species are 

... opportu.mistic in their behaviors. They 
respond quickly to dllisltw'bances m climate, 
food, amd breedlling material. The spru~e · 
batrk beetle for example, responds quicklly to 
large scale blowdown, f'mre scorched ttrees or 

' ,• ' '.. ' 
spruce impacted by ·flooding. Large· beetle 
populations cM be produced by such · 
breeding material leading ro porentiru 
llmtbrealk:s. 

As agents of dlisltw'bamce, spruce beetles are 
. one of the most important mormllity agents 
of mattwre spruce stands in Alaska. There are 
a variety,of impacts associated with ·· 
outbreaks to forest resolillxces, both timber 
Md non-timber. These. impacts CM be .. 
viewed positively or negatively depending on 
ilie forest resourcesin question. Some ofilie 
funnipacts associated with spruce beetle 
infestations indud~. but are II110t llimiltedto: 

(ll) Loss (J)Jr mell"dhlrun~bBe vallue wlf' lldYUe«<l 
tliees~ The value of a spruce as sawtimber is 
reduced withill1l three years of attack ill1l south
centtral· Alasb as weather dneckfug Md 

· ill1lcreased sap-mts occur. The value of a 
beetle lkilled tree as houseliogs, chlps, or 
firewood COirntill1lues for some time; (2) JL([J)!llg 
te1rm .§U!lmall ~«»llllverniwn: 'fo optimally 
regell1lerate lbotJh spruce Mdllbirch, a site 
dllisturlbmce (i.e. ·fire, windtlhlrow, floodlli~rng, 
etc.) is required which results in a seed bed! 
comprised of bare minerru soil with some 
OJl"gMic mareriall .... If there is adequate seed! 
source, such sire disturlbMces provide 
excellllent sires Jor_regell1leratioll1l .. However, 
what is occwrillng mn mMy sites ill1l souili-

.. cell1ltrru :Alaslk:a after spruce !beetles have 
"ope~rned up" ili~ caJ.II1lopyJs ili~t tlrnere is a 
paucity of regell1lerntio~rn 'estalbliishlll1lg as there 
Jrnas .!been m.itmmall site dliswlba,nce. Under 
such co~rndlitioll1ls, grass Md other competill1lg 
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yegetation quricklly invade the site mull 
preventfutlllre, colonization by·~ species; 
(~) lfmpa1cds .~~ wfilldllilfe lluabiita~: Those . · 
wildllife species. tlw.t~ deJPerudentonJarge 
dliaumerer. spruce stands aure negatively 
fumpac!ed. .Those species that.benefitfroro 
early successional stage .. yegetation: ~nn · 
benefit from; spruce beetle Westati.ons as 

·stand compositionthrunges; .(4l)Ifmmpad .to· 
scellilac q!lilallllay: ]Recent srudies ~lave . 
demonstta~ iliat iliere.Jis a significrunt · 
decline in scenic quality of spruce beetle 
impacted stands and .. tllai.sce~ic ·beauty.is an 

· important forest resowrce. Along sceniic · 
corridors such as National Scenic Byways, 
maintaining or enhancing scemc quality· 
necessitates ll'll1linimizfug impacts from spruce . 
beetle infestations; (S) 1Fnll'le lhlaza~rd: There ii.s 

. concern iliat frre hazard of spruce beetle 
impacted stands will increase over ti.me·as 
dead trees fall, dlry grass accumudates, thus 
increasing fueUoading; and (6) !Immpad ao 
fl!Sllilell"nes:.If sall.morn.spawnmg·stteams are 
bordered by' large diameter spruce and if 
tllese tre¢s are subsequently killed by spruce 
be¢tles. there is a concern as ro the lorng term 
availability. of large woody debris m ilie. . 
streanjs. Acontinuall s1.1rpply oflargewoooy ·· 
debris in.spawrning streams is a necessary 
component fo!r spaWJning habitat integrity. 

There aure a vaJrie;tY of teChniques· that can be 
used to ]pnre.~e!lllt, mitigate, or·reduce impacts 
as. sociiated vviili gpruce beetle infestations. 
However, ~fore }>est management 
prescriptions eM ~e developed, tille resowrce 
objecti V'e( s) .for a parti.cuRar stand, watershed, 
larnatscape, ere; must be determined. The 
forest manager must"evaluatte the resowrce · 
valUlles arnd ecornomics ofmanagemernt 
actions for each stand in Hght of management 
objectives. The beetle popUlllationlevel must · 
also be considered because populati.orn levels 
will detennine .. ilie' priority of rnMagement 
acti~ms and_ tlhe type of strategy to be· .. · 

mvoke<l!. l?ropedy applied silvicullwrall 
practices as wen as fire mariagementin 
souili-cerntrall Md.irnterior Alaska, can 
maintain the forest divernitty rie¢ed. to · 
provide ilie range of products an~ amenities 

. available nn tlhe .natura][ forest 

SIP'RTUCJE BlEETLlE 
Dendroctow:us mfipennis Kfurby ·. 

. ' . . . . . . ' . 

. Spruce. bee.tlles continue tQ iilnnpactvast ~as 
in Alaska (fig. 1). Spruce beetle activity : 
decreased sHghtlyiin iQ94 by nearlly80,000 
acres; 64i,026 acres of newly infested all1ldl 
on-going infestations were detected aeriallily. 
Alliliouglh m0st area.s are in slight to .. 
moderate decline, o¢llner imfesiations have 

. colRapsed. For example, ilie 11,365 .acre 
· outbreakdetected inJ 992 along ilie Nulato 

River was mily 55 acres this year; ilie21,000 
acres of infested spruce in the Haines areaiin 
1993 decliined to 3,625 acres in 1994. These 
decreases are offset somewhat by areas of 

. . sigrnificMt increase; most notably: Jl(akhonak 
Lake to. Pile Bay allong the eastern end of 
Lake Iliamna whiich increased fr,om 24,063 
acres in 1993 to 46,946 a,c.res in 1994; the 
North Fork ofilie Kuskokwim River J!iroim its· 
headwattell'S near Lake Miincfrlunrtma to 
Medfrac~ntaii.n~ 52, ill acres ofinfested 
spruce; Klutina lLake/St. Anrne JLak~ are~ . 

. peclinedfrom33,706 acres in 1993 to. 
37,754.in 1994 wiili Jrn]MY ~as ~aving 
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. 100%. mortality: The two major spruce. 
beetle outbreaks in' S()UtJtneast Allaskadeclined 
. substantially~ inilie Haimes area; only :t625 
acres were mapped in 1994 vs. 21,000 acres 
lin 1993:. The2,800 acres of spruce oeetlle 
activity in Glacier Bay Natiornall?ark · 
reported irn 1993 ,declined thlsyear to 467 
acres. · 

. ·_; 



Are~ ofsped.fi.c'itnteres; ill1lCli'll!de: .. 

Spruce mortality on ilie Chugach National! 
Forest decreared ~y lliallf illl1994; omy . 
l2, 715 acreS of ongoing infestatiOll1lS were· 
noredl .. The areas of njor;aetivity on ilie 
Forest are from lingram Creek to Hope ood 
Palmer Creek--1,946acres; ood tline Moose 
Pass area ill1lduding Train and Grant Lakes. 
andJhe Placer River--3,()36~res. •· · 

From Pt. Possessiollll at the lllloriliem tip of. 
the Kemrl Pemnsijlia ¢o Kacheffiak Bay in ilie 
solLllili, spruce beetle ca1111sed morta.JlitY has 
decreased by almost 100,000 acres~ The 
1994 totaHs 283;994 ac~s (397,771 acres.m 
1993r lFrom.SkHalk Lallce solLllth m N.i:ll1li1Chik 
arid Homer and east to Caribou Hills, almost 
54,179 acres ofmortaJlity was llllOtedJ. JEastof 
ilie CaribolLll Hills; in the Fox River drainage, 
approximately 39,000 ac~s (an increase of 
9~000 acres) of spruce beetle activity was • 
aerially detected in 1993~ 

IDn the KachemakBay are~. ·~cres impacted 
·by spruce beetles have increased slightly ili:iis 
yeaa:, 5i,ooo acres of infested spmce were 
aerially detected The, most intense areas of 
activity are allongthe norilhl'side of the bay 
artd in the Fox River Vallley where 39,077 
acres of ill1lfested spruce .were observed. 
Much of the affected acreage is [oeated ~:m 
llajrnds illll private OWllllership alol!Tlg East .Emid 
Road, On the solLllili shore. of'th~ bay, spruce 
beetle aetivity· is as. follows: .Humpy Creek to 
Brndlley!Lake-~8,874.acres; lHI:ilibut' Cove~-
2,024 acres; Ch]n,a,Pootlake~--467 acres; 
Sadie Cove-.:.78 acres. No activity wa.S llllOted 
iin theSeldovia.area .. EveritholUlgirn fuere·was 
a slight decrease m mfested areas as 
determined by aerial su:ttveys, · grolLllrid checks 
indiicated heavy 19941beetle. flights and 
attack levells in manY areas llllear 1Bmdlley 
Lake. '][bese recently infested areas will not 
become apparell1lt until next sunnmer, 
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On tlhle wesl slide of Cook mlet; from 1Be!uga 
!Lake to Skwentna River. spruce beetle 
activity signfficantlydecreaseo·m 1994; o!rnly 

. 1!:20 acres ofon;.,going iill1lfestations were . 
ob5e!Ved this year vs. more tlhlm 1,500 acres 
last year. The mostsigniifica:liltt area of spruce 
beetle activity is located north of the · 
Skwenma River, abolUlt 6 miles northwest of 
Porcupine 'BlLlltte, airnd covers 2,49Jlacres .· 
between Finger !Lalke and Shidey JLake; a· 
decrease of 50% over nevels noted nast year, 
Theinfestatiollll detected m 1992 alioll1lg the 
McArthm River rerilains oochall1lged; 1,868 
aeres were obserired infested iliis year. 
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Figure 1. Acres ofongomgwnd new spruce 
beetle infestations in Alaska, 1987-1994 .. 
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Spruce beetle activity increased slightly in 
. 1994in stands of Sitka Spnl!ceallong 
Turnagain Arm; 155 acres in 1993 vs. J,320 

. acres in 1994. Activity .increased.allong the. 
Hope:Road-and.Sixmile Creek tQ~590 acres 
with about 300 .of those acres located at the 
mo1llth of Wa]ker Creek ... Aliong·IRes'QJTtction 
Creek Road and Palmer Creek JR.oad, · 
mortallity attributed to spruce beetles 
amounted to 730 acres. · 

. Spruce beetle activity increased in the . . 
Anchorage Bowl area. ·:The outbreak in 
south Anchorage increased wiili _1,946-acres 
of infested spruce reported this year. · Fire 
Island spruce beetl¢ ~ctivity :rose sharply 
:from 925 acres iin 1993.to ]1.,868 acres in 
1994. 

. Just north ofAnchorage, the spruce beetle 
appears· to ~dedimng; 856 acres of infested 
spruce in the lower· Eagle River Valley were 

· reporte~ while an ad(litionall120 acres were 
detected at the head of the vallley .. This 
compares to.1,435 acres reported in 1993. 
In the Ekluma, River Vallley, 1,012 acres of 
spruce beetle activity are ColJlltilnuing. . 
Activity in the lKnik !River/Pa!mer/Bodenbmg 
Butte area declined by 50% to 2,335 acres. 
The mostitntense area of activityin the .. 
Matarms.ka VaJl]ley contin~es.allQng the ylenn 
Highway from Chidmlloon ~o Gulrftsiight 
Mountain where 20,083 acres of infested 
spruce were detected in 1994. This 
represents an increase of 4,203 acres over 
levels noted-in 1993. This is the third 
consecutive year of.mcrease m this area. 
The ~tle in~estation appears to be moving 
east into scattered. stands ·Of.sprucebetween · 

. Goosight Mountailrn and 4lce Louise and. 
Tazllina Glacier. It:iis allso moving from . 
Kllutina L.alke Wwanlls St Annes ~ake; ·. 

• Southwest of Anchorage, m the Jm.amna
Lake Clark area, spruce beetle. activity is. on 
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ilie increase ... Througho1llt the east end of ... · 
Lake mamna. frOll1!1l Kakhonak lLalre to Pile . 
Bay, spru~e beetle causedJrnortality was . . 
derected,over 46,946 acres;. ~ increase of 
22,883 acres pver 1993 levels. In the Lake 
CAai'k area, from the northeast end Qf the 
lake to the pass, an ongpling infestation has 
subsided; only 547 acres of infested spruce 
. were detected this year vs. 3,600 acres m 
1993. 

Many areas m ilie Copper River Basin 
conti¥'nlll!ct to have aggressive _spruce beetle , . . . - . 

populations (Fig. 8). Areas of m~asing .. , 
activity include: Kllutina Lake--37,754 acres; 
froJntl Chitina soutili along ilie Cppper River 
to Spirit Mountam--26.,155 acres. From 
Gulkana in the north to. Chitina in the souili, 
and east to McCarthy, acres mf.estedlby · 
spruce beetles have decreased SQmewhat 
fron1 170,045 to 135 ,0:~2 ac~s; a decreas.e 
of 3S.P33 acres. The infestation allong the 
Chitina River from ilie. mouth of Tebay River 
eas~ to -McCMiliy decreased from 19,694 . - ' . . . ~ . . . 

acres m 1993 to on.liy 3,737 acres in 1994. 
Areas of c;:ontinumg activity include: 80,000 
+ acres from Copper River to the Tiekel · 

.• !River, west ofthe Copper. River; 20,000 
acres allong the eas~ side. of the Copper !River 

. from Cower ~nrer .to Chitina :within time 
W~gell-St. Elias Nationall Park, and 4,814 
a~s m the Gliennallen/Gulkana area which . 
represents a decrease of 27,057 (P.C~s over 
1993 ReveRs. 

. . . . . . ' ' . . . . . . . 

Spruce beetle activity decreased for the. third 
consecutive year allpng tile Yukon RJi.ver; · 
8,105 acres remain mfestecl in 1994 vs. more 
than 100,000 acres five years ago. Th~. · 
N1lllato River a:rea, where·11,365 acres of 
sp]['lJlce beetle activity were detected in,l992, 

. siignmcantlydeclinedinJ994.,a~ only 55. 
acres of scat~red spruce J!1!1Qrtallity were 
·obseii'Ved. · 
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The middle amd loweir portions ofthe . 
Kuskokwim RiVerDramage experienced: an 
overall decline m spruce beetle activity. The 
imested areas from ·McGrath dowxirlver·ro 
Deacon~s Landing decreased from 4,500 

. acres in 1992 to 362acres in l994.l.ipriver. 
however~ areas of infested spruce from the 
North Fork of the KuskokWim River near· 

. ·Lake Minchumina to Medfra have expandled 
to 52,111 acres. 

Dming 1994 ill'n southeaSt Alaska, the totall 
acreage impacted by ongoing spruce· beetle 
·Outbreaks dc~dined, yeftwo ·new areas of 
activity were identifie(;l. Spruce beetle · · 
outbreaks near Haines and Ghtcier Bay 
National Parkdeclinedl. ·Both outbreaks· 
combmed impactappimdmatdy 4~170·acres 

. vs. 24,000acfes in 1993. · · · 

Spruce beetle activity in 1994 in lower 
. ·.GlaCier Bay totalled approximately 470 

acres: Dwing the pasfdecade and a half in 
this area, approximately 30,000 acres have 

. been impacted by spruce beetle. outbreaks. 
Many stands in, the Beardsley· Islands· · 

. expe,rienced spruce mortality as hlgh as 75 
percent dming spruce beetle outbreaks m the 
1980's. Wood rotting furigi, such as ·· 
Fomitops{s piil.icola, have iapidlyooloriized 
beetle-killed trees; causing many bole failures 

·and resulting in rm.merous "new'' foresf 
.· canopy gaps. (Fig. 6). Secondary plant' 
succession foliows in these gaps, among the 
many jackstrawed tree boles and tops. 
Observations to date on Lesterlsland ·· 
mdicate a predomm~ce of hemlock .. 

·. . iegeniteration· in these dismrbed/altered · · 
stands. · .. · · 

The spruce beetle outbreak northwest of · 
Haines -coritimuoo fora flfth consecutive year, 
although aCres ofactive infestation{:;:: 3;600) 
Were down SigJtuificantlyV:!;.J99J(:::i 20,000 
acres). Salv~ge efforts continue on portions 
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of beetle-:-impacted State land. fu the . 
·. absence of management intervention, recent 
'Windthrow events in the area wm lllikely 
contribute. to future spruee beetle outbreaks. 
Recent surveys'm nearby areas ofCanada. · 
have; identified a substantial spruce beetle 
outbreak affeeting over 20.000 hectares (:::: 
50,000 acres) in thelast-2~3 years . 

New spruce beetleactivifywas identified on 
National Forest and private land along the 
Talk:u River, across firom the confluence of 
the Wriglht River: Beetle activity there 
foUows· a large windthrow. event that 
occmed lin the fall of 1990. Spruce beetle 

. activity ofsfurnillar magnitude was aliso 
identified· on the Yakutat.Ranger District, in 
the Yakutat Forelands area near Russen· .· 
Fiord. Scattered spruce beetle activity was 
observed in the Sawmill Creek Campground 
area( east of Sitka,AK) among. large · 
diameter spruce that had been repeatedly. 
defoliated by spruce needlle aphid, Elatobium 

· abietinum. 

m 1994, spruce beetle infestations · 
iliroughoin-Alaska by ownetsmp are as··· 
follows; National Forest land --12,790 acres; 
State and Private-"-375,940 acres,.Native · 
land--60,150 acres and otherFederalllands 

, (e;g. Kenai .National Wildlife Refuge; 
National Parks, etc. )-,.191,040 acres. 

ENG!RAVEIRS 
lips perrorbatus Eichh. · 

. . 

Engraver activity mse shairplyin 1994 due 
· prilrriarily to the expanding infestation lin the 
Yukon JAats area; The mostintense areas of 
activity are along the Yukon' River. from Ft. 
Yukon upriver to Cude City where·1,084 
acres have been infested and along the length·· 
of the Christian River where 6;851 acres of 

· ·scattered infestation' were noted~ ·The only 



area of significMt engraver activity outside 0 

of the Y Ulllk:on River andiits tributaries is a 
2,102 acre outbreak: along Nenana Ridge just 
southwest of Fairbanks. · 

lin southeast Alaska, nearly ·approximately ·· 
200 acres of lpsiirlfested t.rees were observed 
m the Haines ~~L Severaldlellitse, immamre · 
stands of Sitka spruce m' Haines and 
southward allong tllle Chilkat Peninsula were 
infested ~y engravers.· Many property 
owners implement¢<ll prevention, CQ!I1trol and 
salvage measlJireS· . 

SPlR.1UCJE IRUDWORM 
Clkoristoneurra sp. 

Areas of white spruce defoliation attributed· · 
to the spruce budwomrn(Cfumiferana & C. 
orae) rose from approximately: 33,000 acres . 
in 199lto 232,477 acres in 1994. The 
largest area of activity (150,000 acres) is 
alorng the Tamma River Md ilie confluence 
of the TMana River and the Y1lllkon River 

· extending approximately .35 miles upriver 
· . and 42 miles downriver from TMana. The 

fufestation reported in tllle Nenana ·: 
· Ridge/Goldstream Valley area north Md . 
west of Fairbanks in 1993 has expanded by 
nearly·5,000 acres in 1994·to 27,634 acres 
(]Rig. 8): Other areas of significant activity 
include a: 14,323 acre infestation along the 
Y uk.on River west of ft. Hamlin extending 
for approximately 14 miles along the river; 
nearly 10,000 acres ofdefoHated spruce . 
were detected along the Tanana River. 
Approximately 6 miles southwest of • 
Tolovana, a21,964acre infestation along the 
Delta River from Big Deha to Hanling JL..ake 
and another 5,060 acres ofdefoliatedspruce 
approxim~ly25 miles upriver from Ruby 
along. the Y 1!lkon River were observed. 
Spruce budwomrn outbreaks have been · .. · 
occurring fonriore than three consecutive 
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years in fl'lla!llY area$ of interior Alaska.. 
Research stUl!dies lhiave showrm tlhiat defoliated 
trees. have beerm significantly· stressed and 
there is concern that expanding engraver 
!beetle populations in the defoliated area .may 
take advantage of these weakened hosts and 
explode to outbreak proportions~ 

. In. southeast Alaska, spruce b.udlworms . 
defoliated approxilrnately 470 acres of mature 
Sitka spruce and western lhiemll()ck along the 
Chilkat River north of KllukWan. This is in 
contrast to the 3,400 acres ofdefoliated 
spruce noted in the same generall area last 
year. 

WlES'lrElR.N BlLACK=lHilEA[)JEI!) 
BlUDWORM 
Acleris gl4JweD'alJUll Wallsinglhiam 

The black -headed bud worm ·is .native to the 
forests·of coastal and southwestern Alaska. 
It occursprimaril!y irm southeast Alaska and 
hasbeendlocumented there since the early. 
1900's. Budlworm. populations i!lll Alaska · 
have .Jbeen cyclic, arisirmg quiclldy, impacting 

. vast areas, then subsiding Within a few years . 
(JRlig.·2). 

lin southeast Alaska, western hem1lockis the 
budwomrn's preferred host, lbut Sitka spruce 

· and mountain hemlock are aliso fed upon. 
The overall ecological. role of the bliaclk
headed budwomrn in Allaska's forests is mot 
mown. However, many aspects of the 
budwomrn's role are mown and severall 
inferences can be made from available . · 
information .. · 

· · Repeated years ofbudwomrn defoliation may 
cause·growtlhiJoss, t~p-lkin and in severe· . 
cases, death of the lhiost Heavily defoliated 
trees may also be more·susceptible'to other 
mort:allity agents. As· a. major forest 
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Figure 2. Acres ofblack.,-headed budworm defoliation nltll southeast Alaska, l989d994. 

defoliator, black-headed pudworm ultimately 
mfluences both. stand compositioltll and 
structure m some areas .. Tp the extenu.hat 
ddoliation reduc~s oversto:ry crown density 
(through tree death or ~rown thinning), less 

.• shade tolerant un(jerstory plMts l!llaY become 
established Such habitats:favor small . 
llUI.Jm1lalS, deer, predaceous and parasitic 

. msects~ aind some.iltllseCtivorous.bird species. 
By consuming needlles altlld depositiltllg 
nutriient.,-rich fecalmateriall.on t,heforest 

·floor, budworm larvae are allso.acceleiatmg 
nutricmtcydiltllg processes. Recent · 
mvestigations by the Pacific Northwest· 
Research Station mdicate that terrestriall · 
msect larvae. such as bud worm, may be a 

··larger portion of the di~tfor some. species of 
sallQlon fry,than was previouslyun()erstood. 
.. · '" 

·.As ofl994, a small amount'of.black..,headed 
budworm activity (948 acres) continues iin .• 

JPril!1lce William· Sound·. 623 of these acres 
. were detected between Tatitlek· and Cordova 
in the Port Fidallgo, Port Gravina and Sheep 
Bay.areas. This amountofdefoliatioltll 
represeltllts a continmng decline ofbudwo:rm . 
. populations iltll. the~Sound. The Turnagain 
Arm infestatioltll which rose fu 3,600 acres in 
·1992 and which dlecliltlled illf 1993 is 
apparently·over as ltllO defoUati«;>n was · 
detected in.J994 aeriall detection sllll!'Veys. · 

. 1994 marked.thefollllrth coltllsecutive year.of 
substantiallblack-headed budworm · .. 
defoliatiOltll amoltllg the coastall spruce-:- . . 
hemlock forests of southeast Alaska. .The 

· last budworm outbreak of this magnitude iltll 
· southeastAlaska occwt:ll'ed from the late 
·1940's.to the mid-1950's. Overl93,000. 
acres of budworifn.;.caused defoliation was · 
mapped iltllJuly aridAugustof 1993,. doWill 
from approximately 258,000 ·noted duriing 
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the same period m 11.993 .. Cool, wet weather 
~tarded btKbvorm hanal dleveliopment in the 
early s11Jlmmer·months ofJ994. •Larval 
development was tw~-to:-three w~ks behind 
that noted fun 1993. · This may have · 
·contrill:mtedto s()me mortality md m·ovemU · 
red11llctionin 1b11Jldworm n11llmbers (from 
defoliator plot data) md res11llli~ng 
defoliation .. 

Similar ro1992 and l993;1black-lheadled 
bUJJdworm activity in 1994 was concentrated· 
in,ateas north of!Pred.erick Sound. 
However, notable exceptions {to the: so11Jlili) 
funclude poll'titmlls ofKqpreanl()fand·Mitkof 
Kslm11ds. 

As fun 11.993, bUJJdworm defoliation was again 
most severe where it Gccmred in conj11Jlnction 
with iliato:fthe hell'llllllock sawfly, on 
approximately 5,400 acres; The two insects 
fun comlbimtion caUJJsed heavy defoliation of 
western hemlockalong the Chilkoot River 

· and adjacent to Chillkoot Lake near Haines 
(3,300 acres); adjacent to Crab Bay on 
Chichagof Island (600 acre~); and on.Mitkof 
Island west of Crys~l Lake (11.,400 acres)• 
Top-k.Ul and s.(:atteredl mortality of weslem 
herrnlock was observed in these ilill'ee areas. 
:rop..;kill of western hell'llllllockwas also 
evident adjacent to Calder ]Bay, onnoriliwest 
Prince of Wales lislmd (approximately 200 

· . acres). an area defoHa:ted by lbUJJdworm and 
sawfly fun1993. 

Since the tmdwortn oUJJtbreak's inception in 
11.9911., the greatest con~_entrationof 
defoliation has occmred ann11Jlally on . 
Adlmiralty.!sland .. · Defoliatil()n there. fun-1994 

. tota.Ued approximately 92,000 acres, down. 
from approximately J33,000.acre!) in 1993. 
jn 1994, light defoliation {of western · 
hemlock) was noted on M.ansfieldlPemnsUJJ!a 
on the slopes of Lone; .Green, and Snowy 
Mooomms. !Light defoliation was al~o 
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observed adjacent to. Yo11llng Bay, m the 
Angoon/Mirrchell Bay area, north of Chaik .. 
Bay, north ofWlhri.tewate~r:Bay,, south olf · 
Wilson Cove. adjacent tQ PylbUJJs Bay; · · 
encompassing most of Mole. alilld Wfund!fal!l_ 
H.arbors, and atnumeroUJJS loca.tion~ OIJiGlass 
JP>elrn,funsW.a~ Heavy defoliation, oftellll . 
assoda.ted with; ttop~l\All ofwestem hemlock 
occUlll!Ted! above Aorence !Lake. m a band 

·. from the Fishery Creek drainage· squtlmeast w 
Thayer ILU;e. adjl!fc~nuo Hood Bay, · 
~ncompassfung Gambier Bay, Md at- _ ·· 
xmmeroUJJs locations on Omss Peninsula. The 
amooot of~ tnQrtallhy was not as~s~ed 
from tbe ground!, but the areas where 
· .hell'llllllock top-kill was obse~ed tot:all 
approximately 28,600 acres •. · 

SUJJbstantiw bud worm defoliation. was again . 
eviidentoi'Tl Chichagof andlnorthero·Barmof · 
1Islands.in.J994. Ol!ll QUchagof, · 
approximately 6.00 acres of ]ightt dlefq!natiqn 
oocmrediillll tbe Spasski Creek dlraipage,! . 
southeast of lH!oona:h. Light budlwoli.i!1Ill· 
d.efolliation. ~lsewlqere on Chichagof fund11llded: 
approximately 11.,550 acres soUJJth ofNeka. 
Bay. 93Q acres on the north sii~e of 
!Pres!Qwater Bay. approJdmately 400 acres ~n 

. scat.teredlocations betweep lPavlofLa)ke mdl 
Cannecy:,JP>t. Jea$tof Tellllatlkee Sprillllgs), 500 
acres adjacent to Trap B-ay, approximately. 
3,900 acres lb~tween the Kad!as!Qm River and 

· ComerJBay,li.OO acres on \the 1111ol!'thsiide of 
· Long ]Bay, Md scattered locations along 

JP>eril Strait. JH[eavy budworm dlefpliation on 
. ·Chichagof ~~land was again collllcentra~ in 

the North. Arm of Hooltlla:h Sound area, 
fund11Jldlillllg Mo~er Island and two large areas 
north of Pat)tersg:,n Bay (approx.-5,400 ac.). 
One exception Wa.s a 9()0 a(:re area·of heavy 
defoliation ea!st of'fonal!.iite Creek (so11Jlrth of 

. K_adashan Bay). Hell'lllllloclc top-kill and . · 
mortality {lr()m pr:evioUJJs dlefl()ll.iation was .. 

.·evident atPatterson .and Crab Bays (approx. 
2,200 ac.). 
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On north BanmofKsl~u1u!;.appmximately :_, 
2,100 acres of light defoliation occwrred ·· ·. · 

. bettween Rodlrmm-aut11d Sa"Ook Bays. An· · 
adtdlittiomlill1,200 ·acres of. lligbt defoliation 

• was evident to the west~ on Duffield - ·· · 
· :JPeninswa. ·HeaVy' western hemlock 

defoliation aut11d associated top~lkill was 
· observed in the Blue Lalke area eastof Sitka 

(appmx.· 460 ac. ). Thls area inclUJ!des ilie 
SawmiU Creel{ CampgroWldl, where spruce 
mortalitY from weedle aphid aut11d spruce 
beetle has allready caused substaJrntial impact 

Budwonndefoliatlion was evidellllt at· . 
· nW'l!llerrouslocatlions ollll ilie mainlruidllllortlll of 

FredlericlkSound Two collllsecutliv~years of 
ll'neavy budwonn aut11d1hlenocksawfiy 

· defoliatiollll adljacel!lltto Chilkoot !Lake (near 
.Hruil!lles).reswted in approximateny 3,300 
acres of mature western hemlockwitili ·. 
scattered top:.JkiJU md morlallit}r .. Budworm 
defoniation aut11d top-kill (from previous 
defolliation)wete also evident in oftd .. groWtlrn 
western l!iemlock allollllg the Ka.tzehlllll River 

· (600 ac.). To !the soutll'n/light budwomrn · 
defolliatiollll aurJld top.;.JldJU. were observed lllleali' 

· Pt" Sherman~· .Approximateny 1 ~200 acres of 
light defoHatiol!ll occutred Ollll tllne west side of 
. Bemeis Bay •. · Allll allmost' colllltilllllllious bmd of 
intenningled heavy and light defoUati()lllll 
(15,400 and 3,200 acres; respectively) 

· ·. extelllldetdl from Echo Cove souim to-Auke 
Bay. In the J.ulllleau aut11d~Douglas areas,liglln 
alllld llileavy defoliation :rotallled 6,100 md 920 

· acres, respectively. Light defoliatiollll was 
again evidentalollllg ThunderMolliDmitn · 
above MelllldenhallJ, atnd Lemon1l Creek 
Valleys. _·_On Douglaslslmild, Ugll'nt defoliatiollll 
oocmted 1n the Fisfui .Creek drainage a.ll1ldl. · · · 
along the lower elievatiolllls of Mount Meek 
·arid Mov.mtBellll Stewart. 

On. the mairuWlidl soutllfof.hmeau, heavy · 
defoniatiolir occw.ired sout1hl ofGreely l?t (780 
ac.) and adjacellllt to Taku H~!bor (700 ac~) 
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l'op-km of western Jlneffi].ock.was aliso readily · · · 
apparent at Talku Harbor. · 
To ilie south, Sllilettisham lPellllinswa llnadlJnght · 
atnd ll'neavydefolliatioH')l totallintg 60(} @lrnd 1,000 
acres, respectively. ·Top,.. kill ampllllg 
approximately l 00 acres of.westem.lllemllock 
was observed above barvest units l!llear Pt.- · 
Hobart.· Approximately. 1,200 acres of lligllnt 
defoliation occurred at lower elievatiorns rnear 
Smdbom Caut11al, south of !Port Hougllntorn. 
Heavy·defolliation trita1Jling 780 acres was· 

, observed• eastof Farragut Bay: Heavy 
defoliatlion_was again eviidellllt irnr proximity to 

· · Hom Mmmtaillll~ across Frederick Soulllld 
from lPe~rslbutg. . · 

-· . . 

South of Frederick Smmd ol!ll ilie mainland 
llllear Wrallllgelil, defoliatiollll was again evident 

· adjacenno Viill'giiniia Lake (460 ac.,light), . 
east of Madm Bay (l,WO acres, light), alollllg. 
:Qlalke Channel ( 600 acres, ligllnt) .togelthelt' 
witlln 150 acres of top-kill from previous 
defoliation, alllld north of Blradfield Carnal 
(780 acres of !l'neavy defoliatitm 'illllterspersed 
with l,WO acres oflnght defoliatiollll). 
Encompassing ilie Anan Creek wilidllife 
viewing area was approxunateW 1,500 acres 
of light budwom defolilatiollll mullm ·• 
addittiollllal _930acres ofUght defoliation. 
immediately to the south alollllg Ernest :SoUllnd 

., (nearthe·locatiollll of.tfllle fust:documel!llted 
black-headed budworm outbreak fur) SJE · 
:Alaska, reported 1917).-Forthefl!ll'sttime 
during tllne curremit outbreak, lbudworm . . · 
defoliation was lllloted on the east side of 
Clievelan~lPeninsula; 780 acres (llitght)aurJld 
300acres (heavy) in proximity to Helm Bay. 

' Island areas south.of Frederick Sound · 
experielllleilllllg budwonn defoliation indutdled: 
nitortthwestKuiu Is: (1,200 ac., ligbt), 
betweellll Washington Bay aut11d Security Bay; 
east Kupreanof Islaut11d (lLilllldellllbetg 
Pen.illllswa)Jrom Portage JB'aysouth toOreellll 
Pt (5,300 ac., heavy, itlllltennillllgletdl wiili ' 



2,600 ac .• light). liri tlhis area, top-kin of 
matwre hemlock was apparent on 
approximately 1,900 ac. east of l?eterslbwrg 
lLake alllldl on 1,200 acres below2,000 feet 
{ellev.) on Perersllmrg Mmmltain. On ilie west 
sidle of Mitkofislandl~ Hghtdefoliiation (460 

. ac.) occWl'ed between Scow Bay and Twin 
Greek. To the smllth on Mitkof, top-kiU and 
ongoing light dlefoniation 000 ac.) were 
observed on the knob between Big and Falls 
Creeks. Budwonn in association with 
hemllock sawflly caused approximately 1,400 
·at. of top-kill m areas west of Crystal Lake. 
!Litghtbudwonn defoliation was observed .on 
Dry Isllandl ( 460 ac. ); just south of WrangeU ·. 
(100 ac.); also onWrangeH Xsnandl souili of 
Thomas Greek {930 ac.); on Deer Is. (460 
ac.); on ilie west side ofZarembo is.(150. 
ac.); and at scattered locations onKuiu Is. 
from McHemy Inlet north to Chichagof Pass 
(3,500 ac.). 

BudlwonndefoHationnoted ensewhere 
mduded: 620 acres (light} with scattered . 
top-kiln, adjacent!: to Calder Bay, Prince of , 
Wales IsJ!andl; 460 ac. (light), south lof 
Vallenar Creek, GravinaisJ!and; amt 
scattered Hghtt defolliaftimt(300 ac.) on 
Revma Island. 

Budlworm popullattions across southeast 
Alaska were down in 1994, versus 1993, due 
m part to unfavorable weailier conditions 
earny in thes1!llmmer of 1994. Numbers of 
black-head!ed llmdwonn larvae samplled from 
defoliator plots varied greatly north. and· 
south of ~rederick Sound. As in 1992 amd 
1993, numbers of larvae (and acres of . 
defoliation) were cm1sisrently higher north of 
·Frederick So1!llndl. The greatest n1!llmbers of 
larvae were coHecred at Hawk Inlet and 
Thayer !Lake;· both on Admiralty Island.· 
Large nlillmbers of narvae were also coHetted 
at most sampling sites on Admiralty Kslland, 
and at the North Alr'mof Hoonah Smmd 
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(Chichagof Island) and at Saook Bay (north 
Baranof island). 

South:of Flfederick Soi!Jlnd, ilie laJrgest 
numbers of lbladlc:.-headed lbil!lldworm narvae 
were coHecttedl at lHienm and Yes Bays, both 
Jocated along Cllevellaapd Peninsula . 

The lblack-headed·budwoll1!TI outbreak in 
southeast Allaska is expected to contmue in 
1995, though at a reduced kvet Ani whole, 
budwonn populations are not ex]pected to 
rebound :sighlficantly from·roouctions 

. observed in 1!:994, though site specific 
exceptions. wm OCiCW!'; • Most ijl'icreases in 
budwmm numbers a).nd their impact in 1995 
will likely occU)l" south of Frederick Sound. 
Two offue impacts of defoliation; top-kiln 
and tree morta:llity, will continue to be 
greatest within forests. north of Frederick 

: Sound, due to the conseci!Jltive defoliation 
events that have allready occwrred there. 

Observations to date do not indkatte 
. significant black-headed budwmni-relattedl· 
damage in single cohort stands lless than 30 
years old (e.g., young-growth stands on 
eastern Chichagof Island), although this is 
fue subject ofa specific study bemg initiated 
in 1995. Budworm defoniation doe~ appear 
to be most pronounced in older stands, 

.. growing on moderate-to.,.high productivity 
sires and is conspiici!Jlouslly absent on 
adjoining lower productivity sires (e.g .• 
Fishery Creek, Admirallcy Island). 
Defoniation of young trees ( < 20 yrs. old) is 
most pronounced on such trees where they 
occwr in munti-cohort arrangements, as a 
component of fue understory (e.g .• mainlland 
north of Juneauil). ··l!irn 1995 and beyond, 
studies wm continue to evaluate the 
ecological significance of contilrmedbnack
headed bi!Jldlwonn presence and defoliation to 
both young and olld stands, in actively 
man1laged an(iinactiveny lrlf1lan1}ged.selttings. 

I 

I 
i 

I 

J .. "i .. · 

I 



J 'I I,' 

q: 
II! 

I ,, ,, 

' 

' 

\ 

SCALE. 

· 0 15 30 45 Miles 

I 

. ()co ' 
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Dixon Entrance 

JFiigme3. DefoHatlori of sol.lltlhtea~t'Alla~kan forests !by tlhte ibliack~lhteadledllbl.lldlwom.' Over 193,000 
acres of dlefoHatiimn were mapped hn 1994. 
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HEMILOCOC SA WF.lL:Y . 
N sodiprion tsl/l!.gas Middle~on 

Hemlock sawflies are .common defoliators of 
western hemlloclk: and ~ found! thlroug~out 
southeast Alaska. Hisroricruly., sawfly 
outbreaks in southeast Alaska have been 
larger and of longer dmation in areas south 
of Frederick Sound. · 

. UnHkethe.larvae of the black-headed 
bl.lidworm; .hemlock sawfly larvae feed· . 
gregariously, primarily .oll1l older .hemlock. · 
foliage. ·.The two· species· of insects feeding 
incombimuioll1l have thepotelllltialto 
completely defoliate western hemllock · 
Heavy defolliationofhemllock by sawflies is 
kllllown to cause reduced radial growth and 
top-kilil Asforestdlefolliarors, hemlock 
sawflies may ultimatelyin1lfluellllce both stand 
composition and sttucttwre ifLSome .areas. 
The sawflies themselves are a food source . . . -

for numerous birds, other insects, and smaU 
mammals. 

m southeast Alaska, defoliation of western 
hemlock by hemlock sawfly increased about 
·threefold from 1992 to.1993. However, 
from 1993 tol994, .sawfly defoliation 
acreage dropped dramatically, from · 
approximately 19,000 acres to about 3,400 
acres. The drop in sawfly populations. like 
that of the bud worm, is at least in part 
. related to weather, allilimllgh othe.r factors 
(e.g., biological controls) may also have 
been · involved. . ··. 

m 1994, the most substantial sawfly activity 
was doclillmented in cmujunction wi~h 
bud worm defoliatiollll atthree locations: 
along the. ChHkoot Riyer al!lld adjacent to 
ChillkoofLake near Hail!1les (3,300 acres); 
adjacellllt w Crab Ray on Chichagof Island 
(600 acres); al!lldl on Mitkof ISland west of 
Crystal!JLake (1,400 acres) .. Top-kill and 

. . scattered mortality of western hemlock was 
observed in ¢hese ~ areas .•. Heavy. 
defoliatioll:n caused primarily by heD1fll]lock 
sawflies was .obsell'Vedl at Karm Bay on .. 
Prince .of Walles Island (50 ac.) al!lldl on 
Revilla Island across Behm Qmal from Saks 
Cove.(50 ac.). 

.. 
LigllltdefoHation by sawfllil~ totaffing .. 
approxfumately 3,300 acres was obserrvedl: on 
and adjacent to !Lorng Ksliand (200 ac.); along 
Twelve Mime Arm (50 ac.). adjacent to 
McKen;zie Iruet (160 ac.), near · 

. Cholmondeley Sound (approx. 470 ac~). · 
adjoining Ulloa Chal!llnel (50 ~c~). and near 
~noe Pt, 'frocaden~ ]Bay (160 ac.), on · 
"Prince of Wales Isbmd; aloliT!g Sukkwal!ll Strait 
(310 ac.); at Edna Bay aind lH!alib1U!tHarbor 
on Kosciusko Island (460 ac,); at lPni.nicess 
Bay (250 ac.), ]Bass Pt. (50 ac.), Thorne Alnnm 
(200 ac.). Carroll ll:niet(3,SO·ac.), and. 
between }Bushy Point al!lldl Rockfish Coves 
(150 ~.)on Revma Island; and at Short jBay, 
across.from BelUsland (50 ac.). 

The highest sawfly larvae counts of ilie 1994 
survey were collected at the North Ann of 
Moira Soull1ld on Prince of Walles Rsland al!lld 
at Thayer lLake on Adm.imllty Kslal\lld . Based! 
on sawfly liarvaecollllll1tsanci frequency of 
occmrellllce in 1994, sawfly populations are 
expec~ ro slightly increase tlhrollllghout 
much of souu:lheast Alaska in 19~. 

. . SPRUCE NlEEDlLE APHID 
!Elatobi.um (Jlbieti.nlli!.m W allker 

. Spruce needle"aphidls feed on older needlles 
· of.Sitka spruce,.oftencau~ing significaJI11t 
amounts of needlle drQp (defol,iation) .. Aphid 
defoliation causes redluced tree gr()wili and · 
often predisposes the hostto other mortallity 
agents, such as spru!Ce beetle; . Likewise, 
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· severe casesofdefoHation aD.one may·reswt 
in tree morta.Uny. Spruce under stress, such 
as those in mban settings Md those aD.ong 
marine. slhtorelili'nes, are most seriously· 
impacted. Spruce aphlds feed prlmarilly jn . 

· ·· • tlhe Rower, innermostpomons Of tree crowns, 
but may impact elflltire crowlrils dhuirilrng ·· 
outbreaks. Spruce aphid outbreaks in 
southeasfAlla.ska are usually preceded by 
milld winters. · 

Following the mHd winter ofl991:·92, 
spruceneedlle aphld popW.atiOlfl.S fu souilieast 
Alaska expanded rapidlly,. causing· over 
25,000 acres ofSittka spruce defoHatiolfll. 
Needlle aphid popwations crashed in 1993~ 
dane to extendedpenodswith sub-freezing 
temperatures dWilfllg JMtnary arid'February. 
In 1994,. aphid populations ~ga.n to rebou!flld · 
in. and armmd Slittka, Ketclhikan, Craig, Md 
Juneau. llinrSitkaforexample, large numbers . 
of aphids were fo1llmd actively ~g as late 
as Jan111le. This resmgelfllce''M aphid activity 
will contim.11e to weaken or possibly kill 
spruce trees previously defoliated during the 
1992 lflleedlle aphid outbreak. 

LARGEASPJEN TOIRTJ!UX 
Choristoneura ·conjlictaM Wl!ki; 

Large a.Spen tonrix · defoHation decllined 
considell'ably ilfll 1994; 9,836 acres of 
defoliated aspen were detected iliis year vs. 
more ilian 60,000 defoliated acres in 1993. 
This dec nine was most rio table fu tlhe Y lllkolfll 
Flats area near the ChMdalar !River where 
defoliation levels fell from 40,000 acres lill1l 
1993 ro notlhling this year, The Mystery 
Hilllis/Round Mountain outbreak on the Kell1lai 
Pell1linsula declined from 2,000 acres in 1993 
to fewer ilian 200 acres of defoliation 
detected this yeaiJille Mat;.Su Valley of 

· soutJ:i-central Alaska. which had more ilian 
10,000 acres of defoliated aspenilflll993' 
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. declined to less than 2,000 acres in 1994~ 
The areas of most intense activity in 1994 
were located ill1l the Sansima Valley from 
Willow north to Kashwima (1,557. acres) and 
6.695 acres· ofaspell1l were: infested 5 .miles 
NE oflFllailiom Lake 

WllJLLOW IDJEJFO!LJIA.TJION 

Beginmng in 1991, an outbreak of a willow 
leaf blotcllnminer, Micrurapteryx salicifolliela 
(Lep:Gracilfuridae)occurred for hundreds of 
millesin the Yukon and KUJ!skolkwim !River 
drainages. JLaurvae of this miner caUllse · 
blotChes that result in a yeUow or reddish 
.dliscoloration of foliage easily vlisiblie·ftom · 

· ilie ak · The outbreak worsened in 1992 but 
. subsidedlo a great extent in 1993, however. 
certailil willowspeclies were stin severely , 
infested locally. This insect displays 
profound host specificity; some futernnill1lgled 
wiUow species are free:ofit while others may 
be severely infested. 

The downward trell1ldin willow defoliation 
continued in J 994. Fewer than 10,000 acres 
of willow defoliation were detected .thls year 
vs. moire than 40,000 acres last year. No 
defoliatiOifll .was observed along the major 
tributaries iill1l southweste~ Alaska such as 
.ilie Nuslhagak. Kuskokwim. or Mwchama . 
Rivers. Some minor ares of defolii.ation. 
however, were noted near l'etlinJunctlion 
(SO acres) in interior Alaska and along Eagle 
!Rliver (78 acres) outside of Anchorage~ · ·· · 

COT1!'0NWOOD DElFOILJTA'II'ltON. 
Chrysomelidll S!PJ• atlmd! LjollBetiot S!PJ. 

Defolliatiolfll of cottonwood by leaf beetles 
(Chrysomela sp.) and leafmmers (Lyonetia 
sp.) is common iliroughoutmanclht of the··· 
tree's rall1lge in Alaska.·. Defoliation lis most 



pronounced near ilie .. tops of affected ~s. 
· Defoliation is believed to .. cause reduced! tree 
growili. The biology and o:verall ecological 

·: significance of leaf beetles ( Chrysomela sp.) · 
· .: in Alaska is not weUknown. 

Cottonwood leaf beetles !lll!lldJeaf minex:s 
defoliated 4,22ll acres of cottonwood m . 
1994 .. m interior Alaska, 1,868 acres of 
defoliation were noted m the vicinity of the 

·.confluence of the llirmoko a.nd Ylllkon Rivers 
and a smaller area of damage (311 acres) 
was .noted! on GreatlPaimut Tis land along the 
Y ulkon River .. Cottonwood leaf beetle 

. acltivity iim southeast Alaska accounted. for 
2,042 acres. One 700 acre infestation is 

· located near the mouth ofthe Alsek Riyer 
. within Glacier Bay National !Preserve. witJl 
several smaller areas scattered within the .. 

· · Russell !Fiord Wilderness Area.. Another area 
of appmximlately JOO acres of defouation is 
located near the mouth of the Chickamin 
River and the balance of the defoliation in 
southeast Alaska iis located :i.n scattered! 
smaller areas along tllle. C~lka~ River 
betWeen Haines m}d JKllll.llkwan. 

ALDER DlEFOLTIATliON 

For the second consecutive year, defoliation 
of Sitka alder was prevalent throughout most 
of southeast Alaska in J994~ At numerous· 
locations. mch:nding the immediaa:eJ uneim 
vicinity, many alders were completely 
stripped of foliage by early August 

fusecttS causing the defoliation were the 
·striped ruder sawfly, Hemichroa crocea; the 
ruder woolllysawflly, Eriocampa ovata; an 

) .. . 

aphid, 'fdkelyPterocallis alni; and a leaf 
. . . 

roHer, Epinotia sp; 

The overall ecological significance of these 
defoliators is not known. but sawflies and 

. leaf mllers are food so~es for in~tiivomus 
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. J>ird!S and!somesmall ~~ Sawflly a.nd 
·lemoUer la,rv.ae; as.w~U as aphids wre !fed 
· .. upmn. by predadou1; iinse~ts m,d and are hosts 

for some parasitic .insect species .. , 

lLARCJHLSA. WFL Y 
·. Pris£iphfP1ft!l ~richsfPnii (Hartig) · 

Larch saWfly populatiop.s significantly 
· declined from the .12,220 acres qf de(oliation . 
reported iuntll993 to 3 H acres this ye~. The 
only ~a of defoliation in 1994 its wong ' . 

· lLlittle Goldstream Creek approxlimareiy 9 
. miles NNE pf Nenana. No defoliation was 
noted.in any ohhe areas impa~ted in 1993 . 

Larch sawfl.y,populations occur wherev~r 
· there is llnost material; from .Maine to· Alaska. 
Sawfly larvaeJeed on both eastern and 

. western larclhi. ·Effects ofllneavy defoliation · 

. normally resll!lt in a redU!CU()n in .growth rate 
. with 1~\ttlle or no mortality occwrmg~ 

Records .coUected during a 1955 sawfly .. 
outb]Jeak in.northem.Minnespta indicated. 
that 7 years' l!1f1\0dlerare to .heavy defo~tiion 
will kill a.n occassionalllarch ... The llife.cyle of 
the sawfly varies from ()l!)leto two yem:s .. Jin a 
1 '-year cycle~ adults emerge· in tile spring,Jay 

. eggs. al]ldllarvae develop throughout the 
summer. Mature larvae spin to the gmu~d in 
late summer and enter the duff, spin tough, 
papery brown cocoons in wmclln they winter. 

· SomeJarvae spend! two. winters before they 
pupate and! emerge as adults. 

GYPSY MOTJH[ · 
Lymantril;z disJPt!iir (IL.) 

The European gypsy moth was accidlenttlly . 
introduced into Massachusetts·from Europe · 
in 1869 and the rest is hiisttory! Since ilien. 
the gypsy moth has been responsible for 

i i 
:! 
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comisideli'able damage to the hardwood 
forests of die easrei)n Unired.States; Millions 
ofdollwrs.aiespenllt tmnlluallyatremptilrng·to 

. . reduce the amount ofdamage inlld restrict the 
distribution of this important forest pest . · 

· The.EmopeW11 gypsy moth aliso arrived! in the 
western U.S. in the earlly 1980's. 

Historically; there has beenHttlle gypsy motlhl 
activity inll Alaska. m 1985. several! larvae 
were detected by movinllg company 
employees onlllawlrl! fumiwre whiclhllhlad been 
shipped to J\l.llirneall.ll from .the !East Coast. ·.· 
Every smnrner since 1986, USDAJForest 
.Heruth Managemeirnt per8om11ell alloJrng Witlhl 
tlhle Coopemtive Exrensioirn Service arid the 
USDA AJrnirnal W11d JPllantlHiealth mspectionll 
Service lhlave placed plhleromone momroring 
traps n:hro\l.llgh.o\l.llfAJlaskil, especially liirn 

· locations freqll.llentedl by oll.llt~of-state velhliicles, 
induulinllg campgrounds and port areas; To 

' date, Olfllly two mrue European gypsy motlhls 
lhlave been trnpped: one iJrn a caunripgroll.llnd · · 
Jrnear Anclhloiage inll1987 and.tlhle other in a 
campgrmilnd near lFafurbarnks in 1992. Due to 
the recent detectidn of ilie Asian gypsy · 
moth, a muclhl more damaging tace.of tlhl:e 
· EIUlropean gypsy motlhl, irfthe Pacific 

· N onhwest, tlhle· Alaskan pheromone trappiirng 
·.··program was e:xpiilrnded Rastyear;imotetthan 

300 traps were placed thro\l.llghoutAlaska 
from Petersbu.mi'gto NomeiiindiUldliiliilgDll.lltch 

.Harbofi.Jill;l994. No Asian orlEwropean 
gypsy motlhls were eJrncoliitnreredl. Ifthe Asiairn 

. · gypsy motlhl becomes established illni the . · 
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.· . western U.s~. md'l.lidliing Alaska, ilie potemtiall 
· ·impacts ro forests and ripariant areas co\Ulld be 
tremendo\Uls .. The extensive trapPing 
program wm ,be carried 0\Ult:againllnextyear. 

SPEAR:;;MARKJED BlLACIK MOTH 
···Rkei4mapterllt kastilztll (IL.) . 

',Bllack moth larvae are a coll'limlonil defoliator 
on mrerior Alaska papeR" birch; From 197 4-
75, more· than 2 .millionll acres of paper birch 
were mfested lby epidemic popullations of the · 
spear-marked black moth. There is one · 
generation per year with piUlpae 
overwiinrering iin ilie dmf.:.llayer .. Severe 

·. defoliation res\Ulhs ina temporary reduction .· 
m radial. and rerrhlnalgrowili. Branclhl. 
dliielback is· quite common. Repeated 
defoliation c'an reswt in tree mortallilty~ 

Black-moth pop\l.llllations significantly 
declined in 1994; 1,403 acres of defoHated 
birch were detected this year vs. 5,455 acres 
m 1993. This year's infestation is located 
Rllear Hardiimg Lake,· approxirruintely 40 miles . 
so\Ultheast of lFafurlbanJk:s.as well. as a small area 

· .ofdefoli.ationllocated allong Birch Creek and 
·the .Steese Highway . 
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JECOILOGICAJL ROILIES OF . 
FOREST DIISEASES. 

The economic effects of forest mseases 'in 
Allaska have lol!llg beell1i recogliized The 
l!lleady V3 cull il!ll old-growili fo~sts of 
southeast-Alaska caused by heart rot famgi, 
for example, has beel!ll viewed as a severe 
limimtiol!ll to ilie availability Md cost of 
harvesting wood products. The aim of 
mMagemel!llt was to elilmi1!1iare or reduce 
disease to m.iJnimallevels. ·But this 
perspective ilg1!1iores the fu!llc\ti.omu :role of 
disease. in Alaska's forest ecosystems. We 
are learml!llg .that mfferel!llt diseases erilimre 
diversity, provid~ wildllife habita,t., Md alter 
forest strucrure,_ compositiol!ll, Md 
SlllCCessiol!ll. As agel!llts of succession il!ll the 
western hemlock/Sitlk:a spruce type, diseases 
are apparel!lltly·respol!llsible for the "bre~g 
up" of evel!ll-aged stal!llds as they are il!ll _·· 
tral!llsitiol!ll (i.e., 100 to 200yem olid)to old
growth phase, Md then appear to be the . 
primary factOr'S that mairitam the old-grpwth 
phase through cmopy-gap level distmbal!llce. 
Thus, diseases are key ecological factors il!ll 
Alaskal!ll ecosystems. · · 

To reduce disease ro rirlllllirnal·l~vds m all . 
mstmces is to dimirmsh the various desirable 
characteristics that iliey impart M~ to alter 
successiol!llalpattems. · !Forest heaath, · · 
theJrefore, em actually be dimimslllied by 
zealous disease·col!llttot Om ilie other hmd, 
overly aboodal!llt levels of some diseases 

. l!lleg;atively affect Jmearly all resomces.. for 
example, excessive hemlock dwarf mistletoe 
em lead to canopy collapse iil!ll a stal!lld whlclhl 
red:uces vertical sttuctme md thellll1al cover 
so that evel!ll resmnrces such as habitat for . 

· . most willdlife is reduced · · 
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Two of ilie principal types ··of disease iliat 
alter forest strucrure·m Alaska, heart.mt md 
dwarf mistletoe, cam by mmaged todle_smable 

.. levels. lif reducmg disease to mmiimal]evels 
is a mMagemel!llt objective thel!ll bOili CM be 
largdy elim.ilrnatedfor many .decades or .. 
cel!llmries by dearcut harirestiillllg. J[f strucmral 
and biological dliversiity are mduded as 
objectives for management, thel!ll desirable 
~~ve~s of disease Calm be attirllllled ·iliroUl!gh : 
differel!llt strategies of selectlve ~esrlll1lg. 
Most heart rot ill1l coastal s1tilmdls is assod.ated 
wiili rnatwral bo~e scars. lbvds of heart rot 
eM be mMipwated bycol!llnulling the . 
mcidel!llce of ~bole WOUll1ldling dluril!llg stmd. 

. eJmtries. lLevelis ofdwanfroistletoe'cm be 
mMipwated. through the dnstribuqol!ll, site, 
Md imectionlevells of residual trees tlhlat 
remain after al~mative harvests •.. Based Oll1l 
orngomg research. the effects of different 
degrees of these two types of dlisease.s will be 
ipredlicmble iliroai!gh time. Thus, orrne of om 
··objectives in ecosystem mall1iagemenfiis to 
· dleveli()p the toolis foninmagJllllg moderate 
disease llevels thatwill el!llhmce.mcmy ·_· ·. 
resomce values but also maiJm¢8il!ll · 
productivity of the timber resowrce. 
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TABLE 2. Suspected effects.o(co~on diseases ~n majorecological characteristics and 
processes in Alaskan forests. Effects by: each disease or disorder are qualified as: - = negligible · 
or minor effect, + = some effect, ++ :::i dominant effect · 

DISEASE 

STEM DISEASES 
Dwarf mistletoe 
Hemlock cank:er 
Hardwood cankers. 
Spruce broom rust . 
Hemlock bole fluting 
Western gall rust 

HEART ROTS 
(Many species) 

ROOT DISEASES 
{Several species) 

FOLIAR DISEASES 
Spruce needle rust 
Spruce needle blights 
Hemlock needle rust 
·Cedar foliar diseases 
Hardwood leaf diseases 

SHOOT DISEASES . 
· Sirococcus shoorblight 
Shoot blight of 
yellow-cedar 

DECLINES 
. Y ellow-ceqar decline 

ANIMAL DAMAGE 
Porcupmes 
Brown Bears 

ECOLOGICAL FUNCTIONAL TERED ·. 

WILDLIFE 
... STRUCTURE COMPOSffiONSUCCESSION HABITAT· 

.. 
·.~ . 

++ + + ++ 
- + - ·+ 
+ + + -
+ - - ++ 
- - - -
- - - . -

++ + ++ ++ 

+ + + + 
: 

- - - -
- - -
- - - -
- - - -
- - - -

- - - -
·- + - -

... 

++ ++ ++·· + 

+ - - + 
+ - - + 
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Stand Initiation 

Competition 

40yrs 

· Stem 'IEJtCiueion 

Competition 
(suppression) 

lOOyn 

Understory 'Relnltletlon 

MORTALITY FACTORS 

Root disease 
Uprooting 

Bole breakage 
heart rot fungi 

Dead standing . 
dwarf mistletoe 
root disease 

Uprooting 

Figure 11. Role of diseases in developmental stages following catastrophic disturbance (e.g., 
large-scale windthrow, clearcut harvest) in the forestS of coastal Alaska. Terms of stand 
development stages are from Oliver, C. andLarse~; B.C.,.1980, Forest Stand Dynamics, 
McGraw-Hill, New York, 467p. N"'te thelack.ofmajor influeJ1ceofdiseaseJn early successional 
stages where mostmortiility is through competition~· ·Numerous diseas~s are. present (e.g .• foliar 
and shoot diseases) at the~~ e3rt}' ·successional stages, but none has~ pre<lonrinant effect on forest 
development. By contrast, diseases appe~. tQ be majqr mortalit)'~acto,r~ (i.e., disturbance agents) 
in the understory reinitiaticin stage;· This Stage can beinterprei:ed as the tran~ition from even-aged 
stands breaking up to.eriter the old~growth stage. Disease appears to be responsible for initiating 
this. change bykilling dominaiit"and codominant trees. 'Heart rot fungi appear to be play a critical 
role in the maintenance.ofold~groWth by fuducing bole breakage which is one of the most 
common forms of canopy. gap ievel disturbance in old coastal f()rests. It is conceivable that 
hemlock dwarf mistletoe. intensifies as a stand persists hl ili,e:old:-growth condition for many 
centuries, reac]liil.g s~cb high diseaselevels;that vertical stn.Jcture and productivity are eroded 
through time. Thus, the old:.irowth stage m c.oastal Al~ska may be dtber sustained by disease in 
a·sort of dynamic eqUilibnum through the canopy gap process or itmay be continually altered 
until the next <;:atastfophic dishfrbance. Research .js neC4edio validate the above proposed 
scenario. 
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STEM DISEASES 

HEMLOCK DW AIRlF MJISTFLJETOE 
. ArrceU~tthobium tsugense (RosendhaJ) G.N. 

Jones 

Hemllock dwarf mistletoe is tlhe most 
irr]rnportant disease of western hemllock,in 
ll:mmanaged, olld~growtlh sWilds tmroUJiglhlout 
southeast Alaska ·as far north as Hames. 
Witthm !the range of western hemlock, dwarf.. . 

. mistletoe is absent·from Gross Sound to the. 
· nortlhwest ruong the Gullf of Alaska .. The 
mcidence ofdw¢ mistletoe varies in 
old-growth hemllock stmds m souilieast 
Alaska from stands in which allmoost every . 
western hemlock tree is severely mfected to 
oilier stands :i.n whlch the parasite is absent 
fufection of Sitka spruce is uncommon and 
infection of mountrln hemlock is rare. The 
disease is UD:lcommon on any host above . 
elevations of500 feet or so. Heavily 
mfected western hemlock trees have branch 

proliferations (witches-brooms), bole 
deformities, reduced height and radiall 

· • growth, ness desirable wood characteristics, 
top-kiillll, and severely iinfected trees 1Ill'Da.Y die .. 

These are all potential problems m stmds . 
managed for wood production. Glrowili Ross . 
m heavii.!y infested stands can reach 40%. On 

. the other hand, witches-brooms, wood decay 
, assodated with boRe mfectiol!'lls~ Md scattered 
tree mortality em resuh ill'll greater diversity · 
of forest stll.'!IJ.cture and mcreased aJllin'nhl 
habitat Witches-brooms may provide hiding · 
or ll'llesting habiUJJ.t for b:i.nlls or smalll · · 
inammrus. The inner bark of swellings Mid 
the seeds and shoots of lthe parasitic plants 
are m:atritimlls and often consmred by small 
ll11lal!lml!1!1. Heavily infected hemllock sttall'llds 
can begin to decline and collllapse to th~ . 
extent that diversity and animal habitat are 
d:i.l!'llllmshed, however. Stmd composition is 
alltered when mixed-species stands are . · 
heavily· infected; gJrowth of resistant species 
such as Sitka spruce Md cedar is enhMced. 
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Spread of the parasite into.young .. growth , 
stands is typicaJ.!y by: . 1} :infected : 
non-merchantable hemlock trees (residuals) 
wbich are sometimes }eft standi,ng jn CU:t 7over 
. areas, 2) infected. old7growth hetn}ocks on 
the perime~rs ofcut-.over area~, ~nd 3) _. 
infected advanced reprofiu.ction. ·· ~esigu~ 
-.trees may pl~y the most important.roleit:a the 

Old-growth stage 

l .. 

initial spread to. young stands. Man~gers -
using .. ~tematiy~ harvest. technique~: (e~g~,. 
~ge residQB}s leftsttu1diqgin clean;uts, · 
-smaJJ,harvest~ u.nits, or p~ harve~ts). 
should recqgQi~ th~ increaseq i,mpac;t of-. . -

dwarf mistletoe in hemlock overstory trees 
and in regeneration that resulted from partial 
disturbances such ~ vyiqdthrow .and selective 

0 = dwarf mietl111ce infliiCiion 

-
stand l!lltlatlon stage 

. . Old-growth stage .· - . Stem exclusion stage 
(dwarf mlstle~~e lnjroduc~d) . 

\~l~Ji/ 
Understory reinitiation stage · ,. · 

. Figure 12~ Effects ofmajor disturbance (e.g.,.catastrophic.wind ~age or. 
clearcutting) on hemloc,k dwl¢ mistletoe in southeast-Alaska. Dwarf 
:mistletoe is largely-~limimttedin the early stages qf even-aged stands through · 
. shading and theina~iJity qftll~ parasite to_ spread vertic;ally as fast as hemlocks 
grow.in height • ThroUgh. this process of stand development, dwarf mistletO¥ 

. may be eradicated from the $ite for a very long time {e~g:, many cen~~} until 
it is reintroduced by birds. Once established in old-growth, dwarf mistletoe 
. flm¢slles-because it~ efficient mechanism for short distaJ1ce spread,
explo~iyely dischargep seeds, is favored by the pattern of small canopy-gap . 
disturbance. 
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lhtariesting. It is becommg deair tlhlat : · · 
sellective lhlmvesting teclhtmqU!es wili be' tlhte 
ll1!1leilio<ll for xmnintlliunimg desfurablle llevels of 
ilisease ,as irirW'nagemeRil.t objectives emplhtasize 
sttrocrurarrund biollogicall iliversity; 

· IHI!EMILOCK CANKEIR · 
.·xenwmem ({JJI;iietis Barr; and oilier fungi 

Hemlloclk canker, wlhtklht occUJllt"l!"ed at mntbrealk 
llevells for ilie previm.lls fom years, fmalllly 
SU.llbSJided fum 1994 . .lithad been conspicU.llOI!.llS 
along U.llnpavedl roads on J?rince .of Wales ·· 
Kslland, KU.llhli lislland (Rowan Bay mad 
system), Clht:i.clhtagonsland (Comer Bay road 
system) and near Carrolllliruet on 
Revinagigedlo Isllanl(lL It was allso observed m 
several ll.llMoatded areas. . fufection .of· new 
trees was infrequell1lt in 1994 and affected 
areas 1111ow lhtave fue grey appearance of 
recently-killed lhtemllocks. in the llower and 
mid canopy llevells. 

The catU.llsall age1111t lhtas_not been coll1ldll.llsivdy 
determi1111ed. The fungU.lls J(enomeris abietis is 
sometimes associated wiili dead lhlemllock, 
bU.llt anoilier ll.llll1lidenti1fied impeded fumgus !has . 
bee1111 more freqU.lle1111tly isoillatedfmm catll1lkered 
tissues. The mlle of road dU.llst m ilie disease' . 
is all so 1111ow qU.llesti.oned as ·lhte~ock canker· . 
was foU.llnd wenn awayfmm mads. Jt is stilll 
cmnceivablle that dusfis a coll1ltribU.lltill1lg<facror 
m tlhte disease, allfuiOlll.llglhl not atbsollU.lltelly 
1111ecessary for its devellopme1111t 

Ecologicalllly, stand compositio1111 and 
structme. are tlhle primary effects of lhlelinllock 
catnlket. Tree species other.thallil western ood 
mounminlhlemllock ·rur:e resistant and favored 
by ilie ilisease; WHdlifelhtabitatt, particularlly 
for deer, may be e1111lhaun\ced wlhtere the disease 
kiUs understory henhloclk wlhtidh OU.llt~ · ... ·· . 
comperes tthe more desiurablle vegetation. 

SIP'liUJCJE BROOM JRUS11' . 
Chrysomy:xii ?tircUostaplkyKu Diet .. 

. · ·· Broom rust is commo1111 tlhlroU.llglhloU.llt interior 
arid souilicell1lti'atll Allaska bU.llt is fOU.llll1ld in 0111\lly 
several local areas of southeast Allaslkat (e.g., 
Halleclk:Harbor area ofKmu Islland and 
;Glladerr Bay). The disease is abumdant oruy 
wlhterever sprucegiows near tlhte alltem·are ·· 
lh\ost, bearberry or kinmkinnilk 

. (Arctostaphylus uva-u.rsi) i1111 Alaska. The 
fungus can1111ot complete its lllife cycle umless 
'boili lhtosuypes (sprue~ rurnd bearberry)ue 
prese1111t. 

: . . ' . 

· Knfections by tlh\e rust fullllguns resU.llh i1111 dense 
.. dU.llsters of bli'rullclhles (witclhtes bmoms) .01111, 

wlhlire, !Lutz,. Sitka, and Mack spruce. Thie 
indd61111ce of spruce bmom rust clhtanges little 
from year to year. 

The.msease may caU.llse slowed gmwtlht on 
spruce, alltlhtouglht tlhtis lhlas not bee1111 

, determined by research. The de1111se dU.llsters 
of l!mmclhtes and llTleedllles (brooms) are mow1111 
to provide 111\esti![Jlg and hlding lhlablitatt foJr 
some bnrdS. artd perlhlaps for smallll mammalls. 

· WIES1I'E1RN GAILJL 1R1US'lf . ' . . 

PeridermuWJm !k({JJYk~messii lP. Moore 

. . mfedio~ by tlhte gaB rust fum guns p 0 

. harknessii caullises splhlericall galllls 01111 brmclhles 
· and main boles oif slhtoire pli1111e. The disease 

was commo1111 tlhlroU.llgl!mU.llt tlhte distribU.lltion of 
pi1111e imiA~aska in 1994. Infected pillTle tissU.lles 

-28-

.·· are swolllle1111 but are 1111otallways lkilllled by the 
rust fU.ll1111gus. AnotherfU.llll1lg\ns, Nectria 
· mactospora, collonized and killed mmy of 
ilie pine bramclhtes witlht tlhtese gaUs thls year. 
·The combmationofilie rust full1lgU.lls and N. 
· macrospora commonly caU.llsed\ top-kill. 

·. · Eve1111 tlhto1!nglht very atbU.ll~dant, ilie disease does 
not appear to lhlave major ecological effect i1111 
Allaslk:an forests. 



'. 

' 

HJEART ROT DECAYS 

lHIJEART ROTS OIF' CONIDFERS · ·· 

. Heart rot decay caUllse. enonnoUlls loSs of 
· wood yolmne in Alaskari forests: For .. 
example,roUllglhly Y3 of the old-growth 
timber volUllmeiurn soUlltheastt Alaska.ils 
defective bec~mse of heart rot foogi. ·These 
extraordinary .. effects occur where long-lived! 
tree species .]plredomirnate in old-gJrOwili 
forests hn soUllttheast AJlaska. The gJreat 
longevity of individuall trees allows ample 
time for the slow-growingdlecayfoogito 
caUllse significant amounts of decay. ·Wood! 
decay fungi play an important role in the 
Str:J]CtUllre and functiorn ofcoastaJl old-gJrOwth 
forests where f1re.and other forms of · 
catastrophic disturbance are Ullncommon. By 
predisposirng large old trees to bole . 
breakage, these fUllngi serve as importarnt 
disturbing factors that cause smallll-scalle 
canopy gaps. Heartrot fungi enhance 
wildlife habitat-:. indirectly: by increasing 
forest diversity through gap foooation and 
more directly by creating hollows im Uogs or 
live trees for species sUllch as cavity rnestilrng 
birds. 

The iimportance·of decay foogiin managed!. 
yoUllng;.growth conifer stands is Jess certain. 
Woulritds on live trees caused by logging 
activities allllow for the poterntiall of decay 

·fungi to cause appreciable losses~ Studies in 
progress.aJ® investigating how frequently 
fUllngi ernter wooods of different sizes· and the 
rate of subsequent decay in iliese woUllnded 
. trees. Preliminary resUlllts indicate mat heart 
rot development is much slower in so1,nilieast 
Alaska ¢han where it has been studied in tine · 
Pacific Northwest: 
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In southeast Alaska, .ilie following fungtare · 
the most importairllfcauses ·of wood decayjn 
live trees: ··· 

SWka spruce. 
Fomitopsis pinicola · . 
Phellinuspirii 
Armillaria sp. 
Phaeolus. schweinitzii 
Laetiporus sulphureus 

~· 

Fomitopsis. pinicola . 
·Armillaria sp. 
Heterobasidion annosum 
wetiporus sulphureus' 
Phaeolus schweinitzii 
Phellinus hartigii 
Phellinuspini 

Western redcedrur 
Poria albipellucida 
Phellinus weirii 

With .me exc~ption of Armillaria sp;, alll · 
decay fungi important on· Sittlka spruce are 
allso important in the decay of white spruce 
m south--centrall and interior Alaska and on 
lLutz sproce ,on the Kenai .lPel!ilinsula. In 

·. addition,· significant voh:ameloss>~occurs in 
white and .Lutz sproce from bantt rot caUllsed 
by Coniophora puteana atad Pholiota · 
alnico/a. 

Wood decay fungi. decompose branches; 
.roots,.and boles of dead trees; 'therefore, •. 
they play an.essential rolie in recycling wood 
in forests. However, saprot decay allso 
routinely and quickXydeveRops in spruce .. 
trees attacked!. by spruce bark beetles~ lLarge 
volumes of potentiallliy recovemble timber . 
vollJ.llme are cUllllrently being lost anltliuallXy on 
the Kenai PeninsUllla, where sallvage logging 
has not kept pace with tree mortallicy from 
ilie continuimg spruce beetle epidemic. 
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. Sigmfi.cant volllllme loss from saprot Mdl 
heall"¢rofappears to begiirll abollllt 4.;,5 years 
foHowiirllg tree. ~ath. Sevexall species of · 
sapmt fllllirllgi are associated! with spruce 
lbeetle-callllsed mmtality with F omitopsis 
pinicola bemg the most coninmmn. 

IHIJEAR.11' ROTS OIF JHIARDWOOJDlS 

Hem rots m:e ~e most importallllt callllse of 
volillllffie lioss m Alaslkarrn hardlwoodl species. 
fuddeirllce of herurtrot m hardwood! species of 
mterior and! south-ceirlltxall Al\askais geirlleralllly 
hlgh by the time a stand has reached matmity 
(abollllt 50 years olid)~ Sllllbstantiali vonume 
noss can be expected m stands 80 years olid 
or older. Decay .f1Ulirllgi wm li:i.mit rotatiOirll ages 
if these hardwood forests are ever mMaged 
for wood pmductioirll. DetaHed data Oirll 
voliume liosses by stand age·dass and .forest 
type are cmreirlltly lackiirllg; srudies are Irlleeded 
to better characterize these renatioirllsh:i.ps. 

Pleurotus sp. Md Pholiota sp., which 
produce anirllrialsporophores, commoirlllly 
occm Oirll ttem1bllmg aspeirll~ lbliackcottoirllwood, 
Md paper birch, but are Irllot as commoirll as 
heamot fuilllgi that foJrm pereirllirllial . 
sporophores Oirll these tree species. Phellinus 
igniarius (Lex Fr.) QuelMdl Fomes 
fomentarius (Fr.) K:i.chx. accouirllt for the 
majority of decay iirll paper birch, with the 
fonner stem decayf1lllirllg1lllS bemg the most 
importallllt :i:Irll tenns of !both mddeirllce and 
decay volllllffie. · Phellinus tremulae (Bord.) 
Boirlld & Boriss. accouirllts for the majority of 
stem decay iirll both tremlbliirllg aspeirll. ·A 
Irllumlber of flllllplgi cailllse heart rot iirll 1balsam 
popliar, cottoirllwood; and other hardwood 
species m Allaska. 
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SIHIOOil IDJISJEA§E§ 

SJ:IROCOCCUS SIHIOO'll' BJLJIGIHI1I' 
S#ro~o~~i14~ si!Tr@biUinui~ IPnlless. · 

Youirllg-growth western hemllock shoots were 
killed m moderate lievelis by the Might fuirllgllllS 
S. strobilinus iirll southeast Aliaska this year. 
Sitka spruce Md mouirlltam hemllock are· 
sometimes also attacked. Thimnmg may .be 
of some assistance iirll reducmg damage by.· 
the fMgus as thiDirlled standls have fewer 
mfectimns ilian Uirllthmirlledl stands. 

This disease is typically of miD:i.mall econogical 
coirllseqpuieirll~e !because iirllfected trees are IrllOt 
ofteirll killed and youirllg hemllock stands are so 

.· deirllsely stocked. Spedescompositioirll may 
be alltered to some degree where trees oilier 
than western hemllockmay lbe favoredby the 
disease. · 

SHOO'Ir JElLliGlliiT OF 
YEILILOW . .;.CEDAIR 
AffHPstlrasseritl sp. 

Yellow-cedar regeirlleratioirll suffered . 
substMtiall :i.Irllfectioirll and shoot blight !by the 
fUirllgllllS. Apostrasseria · sp. m southeast Aliaska 
m 1994 as :i.tdoes every yerur. The disease 
does IrllOt affect mame cedar trees,lhlowever. 
Attack by the fuirllgus causes rexmrllilirllal.andl. 
liarexall shoots to lbe k:i.lilled back J 0 to 20 em 
or so Oirll seedllings and! sapllmgs dllllrirrilgwiilllter 
oready spriirllg. lEirll~ seednmgs up to 0.5 m 
ttallll are sometimes k:i.lilled. The Irllewliy . 
discovered! fMgus .nhat causes the disease, 
Aposttasseria sp., .is doseliy related to other 
fuirllg:i..thatcause disease Oirll plian~s uirllder·. 
sirllow. The fUirllgllllS Herpotrichiajuniperi is 
often fouirlld as a secoirlldary :i.Irllvader Oirll · · · 
seednmgs after they die. Airll :i.Irllocunatioirll · 
study was llllirllde:rway m 1994 to COMlln1!1 the 
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patlhlogenidty rif ApostrOJSseria sp. and tlhle 
sapmplhlytic nannre ofHerpotrichia. 

This slhlootbHgllnt ilisease probably llnas more 
ecollogicall impact th!lll!ll sjmillu disease~ on 
other lhlost species· becau!ie ilite. natwral 
regenerntioiD!Qf yeHow.,cedar. is limited in 
mmllY areas. By lldnling ilie leaders ofyellow
cedlu seedllings and dlimillllishlng ilieirr ability 
to compere ·witlhl other vegetation, iliis . 
dlisease reduces the regenernttion success of 
yeHow..,cedlar and t]hereby.alltern species 
composition. 

. FOLJIAJR DISEASES 

SIPRUCE NJEIEDLE BJLIGIH!'lfS 
lLimla m~JJcrospora (Hartig) Darker 
Rhiwsp!Jaaerlfll pini (Corda) Maulbl. 
Lop!Jaodermir&tm pkef1t (Ful!ckell) Hollm. 

The Jfumgus Lirula macrospora, whldhl is tlhle 
· most important neeille pathogen of Sittka 
spruce occmred at modlerare levels in 1994. 
It was most common on young· Sitka spruce 
Mdl·tlhe lower crowns of larger trees 
tlhlrouglhlout coastall Alaska. Lop!wdermium 
picea was present at now illllfection levels. in 
1994. Thls disease is morelypkal ofnarger, 
older trees of alll spruce· species in Alaska. 
Rhizosphaera pini was found! for ilie second 
conseclintive year atdlamaging levells in 
coastal Alaska where it was killling ilie lower, 
iimer crown· of Sitlkai spruce m several areas 
aroaJll!ll.d JTuirneaiu. Damage dosely resembles 
that caused by spruce needle aphld and 
microscopic observation of tlhle tiny fruiting 
bodies on mfecred needlles is necessary for 
proper identification; '· 

The primary impact of these needle diseases 
is one of appearance. ·They lhlave only 
negligible ecologiCal consequence .. Repeated 
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!hleavy mfectiOJI'IlS may slow ili.e grovvili of 
spruce and benefit neiglhllborfurng trees, thereby 
allttering species composiitiollll to some degree. 

SIPRUCJE NIEJEDJLE RtU§'I!' 
Chrysomym kdkola Lager~. 
C!Jarysomym weiriiJ acks. 

Spruce needle rust, caused by C.ledicola,. 
occ\l.lliTed at mooerate and lhliglhl Jevells illll .. 
1994; The ilisease was noted as albundallllt ollll 
poody drniimed sites near lPetersbmg, Jumeau, 
md other areas m soutlhlea~t Allaslk:a. The 
disease occurred. at Row llevells on whlre and 
lLutz spruce :i.n lillllterior and soutllncelllltrall 
Alaska illll R994. 

The spores tlhlat inf:ect spru,ee Illleed.Jles are .. 
.prod11llced ol!ll the allremate host, lLabflltdoir'.:.tea 
(Ledum. spp.), a plant that its colnmon in 
boggy areas; ilius ttlhte disease on spruce lis 
mostprolllloullllced in iliese boggy (muskeg). 
area~. · Aliliouglhl ilie disease can giye spruce 

. trees the appearnllllce o:f belillllg Illlearlly dead, 
trees rarely die from thls disease evellll illll 
years o1f mtellllse mfectiollll. 

Ollll Sitka spruce,. the primary ecollogical 
COimsequence of the disease may be to reduce 
tree vigor of a species allre~y poorly . . 

. adapted to boggy sites. Repeated illllfectiollll 
of spruce lin n:may allter forest composlitioim by 
favoring oilier tree species. · 

fu 1994 thefullllgus C. weirii occmred illll 
Julllleau.md ollie][' areas of southeast Allaska 
at tlhle most damaging llevens .ever recordled. 
C. weirii produces flruitting .. bodies ollll olffie,. .: 

·year old needlles of SD.ttjka spruce fum earlly ... 
spriimg. Its. spores infect Sitka spl!'llllceneedles 
and no allttemate lhlost is invipllved .. Eveim at 

·.these hlsrorkally lhlighlillllfec.tion Revens,¢]hlere 
is littlle ecollogical or ecollllom:i.c impact 
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lffi!EMLOCK NlEEIDl1LE R1!JS1f. . 
:Pucc#.f!Biastmm wacciflfJii (Rab.} JJoerst 

Hemllock Irlleedlle rust was presellilt at low, 
ellildemlic levels Ollil Irlleedllles of western 
hemllock in 1994. The disease lhlas llilot beern 
fmmd at outbreak levels siirllce tlhle late 
1970's. mfectioll1i nevens arerarely Sigll1iifiCallilt 
ellilouglhl to cause any major ecologicall 
change. 

IFOILJIAGIE.DiSJEASES OF. CEDARS 
Gymli1WSporaf1fJgiiiiJm f!BOodkatense Arili. 
Didymasl::ella tlkiiiJjii!Ba (Dummd) Maire 

Two fuirllgi iliat imect the foHage of cedar, G. 
nootkatense Ollil yellow.,cedar and D. thujina 
Ollilwestern redcedar, occllJlrred at ellildemic 
levels iliis year. D. thujina was the more 
damagiirllg of ilie two aurild was c.ominnloirll 
wherever its host was foullild. llirnfectiollil by 

· Irlleiilierfullilg'Ulls res\I.Jlhed in severely defoliated 
IrllOlr death of cedar trees. Neitther disease has 
major ecologicaut effects. 

DIECL1INE§ ANI!) 
AJBJIOlrllC JF ACnOJR§ 

Dedme and mmtallhy of yelllow-cedar. 
persists as ollile of the most spectac\I.Jllar forest 
probnems m Allaska. Albmnt578,000 acres of 
declillile .have lbeellil mapped d\I.Jlring aeriall 
detectioirll smveys; . Cmilceirlltraredl mortality 
occms iirll a wide band from western 
Chii.drnagof Md Baran of IsnMds ·tiD ilie 
KetchitkM Area. 
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AH research suggests iliat Irllo coirlltagious 
organism isthe primacy cause for this 
extellilsli.ve mortality. Some abiotic 
(inloirll-livmg) sire factor, probably associated 
with the poody-dlrruilliled' ooaerobic soils 
where dediirlle occms,:. appears to be 
respoirllsiblefor initiatiinlg ood coirlltiirllumg 
cedar·decline. 'lrwo.lhlypotlhieses have·brellil 
proposed to explaiirlltilie prfutnary cause of 
cedar dedme -- deaili cmdd resunt from 0) 
tmdllils ·produced by ooaerobitc decompositioirll 
in ilie wet, orgook soils or (2) freeriirllg 
damage to shallliow fme roots iirll wet soHs 
associated witili ditmatic warming ood 
reduced liirllsunatiirllg sllilowpacks li.Irll the last 
celliltllllfy. These hypotheses are devenoped ]n 
some detain (HeirllirllOirll oodl Shaw 1994). 
Whatever the primary cause·of this 
mysterious dedmedtis pmbabny a Irllatmally
occ1uJning phell1lomellilollil. 

A list of acreage affected by Alaska-yeHow 
cedar decliirlle has lbeellil dletern1lllliirlled from a 

· composite maP dleveliopeidl by mappiirllg dead 
oodl dymg .. cedar dmiirllg · airllirlluall aeriall . 
detectiollil silnrVeys collilducted over previous 
years. Research s\I.Jlggests thatt ilie totall 
acreage .of yellow-cedar declim:: has beellil 
increasing very gmduaHy; the slowli.Irllcrease 
in area has .!been a resuh of ilie expoosioirll of 
exitsilillg decllme ( <~ feet/year) mto adjacellilt 
stallilds~ Coirlltamed wiiliiiirll mostdecliirllmg 
stallilds are trees that died up to ·100 years ago 
(sirllags sill! stallilding), more l!"eCelliltly kiill.ed 
yellow-cedars, dying yellow-cooalirs (witili 

· yeHow. red,. or thinirlling cmwllils), healltthy . 
yellow-cedars, md other ~· species. 

Grouirlld smveys indicate that_ 65% of ilie 
basal area ofyellow-cedaur:i.s dead Oirll this. 
acreage. Oilier tree spedes.are affected iiirll 
differellilt ways: Ollil some sites they produce 
increased growth,. presumabny due .to ness 

. competiti,ollil from cedars ood Ollil oilier sites 
they experieirllce slowed growili ood mortality 

----
--- ----
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· Figure 13. Distriblllltion of yellow-cedar decline in soutlhleast Alaska . 
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Tablle 3. Aaeage atrected by YreRHow.:ceuiar decllme m soutltneast Anaska. in 1994. 

~ .~ 

NATIONAL FOREST LAND 550,381 Ketcllillam Alrea (continued!) 

QnatJ::wn, Area · 133,213 . Craig JRa~mger District 
Prilllce ·of Walles I 43,020 

JooeaulRa~mger District 1,167 Dal!ll I. mdl I..oog U l,479 
Total . 44,499 

· :.· Hoomlh lRMger DiStrict 2,179 
· . Ketcmkcm lRMger District 

Si\l.ka Rcmger District JRevi&gigedlo I 24,831 
Chichagof I 37,520 Gravina. I 6,780 
lBarmofK · ·. 58.564 Mamhm.d 22,028 

,. 

Kruzofi 27,971 'l!'otall 53,639 
Totall .. ·124,055 

Adm.Jiralty lfslla~mdl Nat1 Misty Fjords Nat'> 
Mon. Willdlemess 5,812 Mon. Wilderness 

Revmagigedlo I 13,623 
Stikilme Area 237,141 Mafuml]mdl 23,081 

Totall . 36,704 
lPetersbwg Rmger District 

Kuprea~mofl 80,069• 
Kwu I . 67;276 NATIVE LAND . 17,667 
Mi\l.kofll 8,602 Prilllce of Walles I 10,196 
Woewodsl!d I ··2,258 KupreMof I 312 
Ma.innaimd 8,797 SUJJlk:kwcm li · 156 
Tomll 167~002 Ketchlikan area 5,058 

Allmette I 1,945 
Wrcmgeln lRmger District 

··Etoiml 26,233 
WtmgelniT 16,648 STA TlE AND JPRIV A'li'lE LAND 10,430 
ZaremooK 9,496 Si\l.ka area '1,246 

· Wororiofsl!d ! .622 Mi\l.koH 1,362 
MainlMdJ 17~140 Kupreanof ll 234 

· Totall .. 70,139 .Prince ofWal!es I 943 
W!iMgenn area 311 

Ketchilk:a111 Area 180,027 Pelnca111 area 156 
Ketcllillam area 2,131 

Thome lBay !Ranger· District· Gravina! 2;958 
l?rilllce ofW al!es ~ 29,204 Koseiusko X 1089 
Kosciusko li 14.518 
·Hecetalt 1,463 
Totall . 45,185 TOT AlL LAND AlFFECTlED 578~478 
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. because of site dlete:rion,l*m (poor draill1lage ). 
Succes~ion to :west.e.m. hemlock and . · , .. · ... 
mo1:111IT1~ll11 henrniockappears to b~ occwring i111 
some StMds wJneredeclfume.JluliS occurred for 
up to almos~ a cemtucy. 

· Lit¢ltei~ Janowll11 a~out wjlldllnfe use arotd 
depe111dency of yellow-ce(]!ar forests,. whetlher 
!these forests are e{{periencing excessive 
mortality. or l!llot. The primary ~ological 
effect"'of yellow-cedar decljl!lle is·~ a!~ 
stall11Ql structure (i.e., adrutioll11 pf 111umerous 
SJI'lags ), compositioEl! (i.e.;. yellllow ... cedar 
~s]hi111g and otlher ~ species becomfumg · 
more numerous). apdl tlhe eventual. succession 

... to other co111ifer species~. The ·creation of 
numerous.snags is liJlQt p~cu1arly ooneficia!. 

. ·to cavity-usfumg allima!s be~ a, use of .the ~ay 
resistance ofyel!.llow-cedar wood\. JRegioll11-
wiqe,thls excessive mortality ofyeiD!ovv- · 
ceciar may lead to rummishlll]lg,populations 
(but not extfumction) of yeUow-cedar, 
par:ticulady whell1l the poor regeneratio111 of 
the $pecies.is considered; 

HIEMJLOCK JFLliJTJING 
. . 

Deeply i111cised grooves Mdl ridges exrendlilll1lg 
vertically along boles of western Jnemlock 
characterize hemlock fluting. Bole fluting is 
common o111 western henrniock tlnroughout 
southeast Allaska. This condlitio111 reduces the 
value of hemlock logs because they yield less 
saw log volume M«i b~k is·coll1ltained m some 
of the wood. The cause of fluti111g lis not 
completely kihown,but a~sociatedf~tors 
indooeincreased[ wiJl'ldJ,.f:nmmess of flutf!d 
trees, commo111 occurrence on sites with 
shallow soils, triggering.offlutill1lg by growth 
release~ and fluting patterns on boles that 
follllow .trMslocation. The asymmetrical[ 
mdial.growtlh appears to be caused by 
um~qual distribution ofc~bo!rnydrates ca~sedl 
lby the presence of dead branches. 
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Reseaurchers have dlocumelrllted tlb.e ·. .. . . 
··development of fluting i111.ymmg hel!11llock . 
sta111ds that regeneratedfoXlowfurng Clearcut 
harvesting or other rusmrban~. After 
several cell1ltlU!ries, fluting is 1110. longer ··. · 
ou~wamly vlisit>Re lin some trees because they 
have attailmed more equal ttMslocation md 
fluting patterns have been e111gullfed wlithln 
tlhe stem.· 

Bole fluting has importall1lt ecoll1lomic.iimpact, 
but prob~bly does not hav~ much ecol~gicall 
consequence beyo111d adding to vyindfipnness. 

' . . 

ISJLOWDOWN 

A considerable areaofSitka spruce . 
blowdlown was observed near the mouth of 

.·!the Bermg River appJrQximateliy55.miles east 
of Cordova. Blowdown tota!ed 2.56.9 acres. 
.Cw:rell1lt~pn.nce beetle activ;ityalongiliel;aku . 
·River in southeast Alaska was noted in .. 
associatio111 .with a 600 .acre blowd!own eve111t 
that occurred i111 1990; 

WA1!'ER DAMLAGE 

Two siigll]lificant areas of higJrn water da1mage 
were ob8ervedilr1l i111terior Alaska in 1:994. 
0t1Je area Q(JtlQOd damage apparently killlled . 
.623 acre~ of spruceatEgyptMOUll11Wn 
. approximately 5 miles. SE of Farewell! !Lake 
Lodge Md a 245 acre.area offlood-killed 
bir:clh. was observed approxjmatel!y 2 mijes E 
of M,Mliey 1Hol Sprilll\gs along ilie TMM~ 
River. 

\Vater dlarlnlage to vegetation on a smallier 
scale is common.ammal!lly throughout , . · 

. · southeast Alasllca, due p~y t,o elevated 
or ~JI'Ched water tables Md .spring Jrll!noff 
Md to a lesser degree from . beaver ac~viity. 
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· S1I':A!IrUS OF ANIMAL 
lDAMAG1E 

lPOJRCUJPliNJE 
lEV'eth:iz;o'fJB d~V'satum. · 

Porcupilrnes· cause severe damage to Siltlka 
spruce and western heimllock m llilumerous 
locall ·areas of southeast Alaska An · 
extensive survey documents the lieven of 
porcupi1rne d.a.lnr1age Jin young-growth staJntds. 
Feeding injuries to trees are cmmned to the 
kl!llown distribution of porcupine; thus, trees. 
are not damaged where the potcujpi1rne is 
absel!lt s~ch as Prince ofWales, Kuiu, · . 

· ·Baral!llof, Chichagof, and AdmJimh.y Islands. 
Damage is especially serious 01rn Miltlkof 

· Island in:· southeast Masika. Other damage 
has been noted at Thomas Bay; cnevelal!lld 
Pemnsulla, Bradfield Canal, Anita Bay, 
DougRas Ishmd,-and me.Juneau area. Shore_ 
pine near Haines has been dwmaged the last. 
few years. lPorcupillllies also damage trees 
throlJighout interior Alaska where bark · 
beetles, mdudling Ips spp .•. have been found 

· infesting damaged .trees. 

In southeast ARasb, feedilflig behavior of 
po:rcupii!lles clluinges as forests age arid ttees 
become larger and older. -Portupiilles climb 
snriW1er trees and lkill or cause ropkill by 

. removing bark along the entire bole, or. the 
bole near the top of the tree. As trees: -
become liarger, around 40-50 years oRd, 
pOJrCupines cUmb fewer tre~s and most of the 
damage is in the form of basal WOlJilflidiing. 
Most of these larger trees are lfllot killed, but 
the Rarge basal scars alRow fumgi to enter the 
·bole and begin to cause wood decay. 

The primary ecological consequences of 
potcupine feeding are: (i) to provide greater 

' diversity of structure airnd vegetation ilrn . . 
young-growth· even:.aged cohlfer stands.' .. 
through aggregated tree mortality and :(iiii) to 
provide greater levels of heart rot decay by 
the creation of!nfectiQn cowts(woulfllds) m 
oRder trees. 

BROWN BEAR 
Unus OJ!ctos 

YeUow-cedar trees were wounded by broWI!Tl 
. bem's in spring on Baranof and Chichagof · 
Islands.·. BroWI!Tl bears rip- the bark away from 

-" the lower boles of these trees, apparently to 
tasite the .sweet ca.nllbium. -·Other tree species 
are unaffected. Trees with. old scars have 
associated columns of wood decay tha:tWiri 

. limit the vallue of ilierr ~uttlogs. 
Ecologically, thls interaction of bears and 
trees may benefit the beats directly by 
providing nmnrislhment. In addition. stalrld 
structure may be aitered lby .greater heart rot 
leveRs dlue ro bole W011llli11Wng. 
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JIN1f'EGIRAillEID IP.IEST .. 
MrANA<GEMJEN'IT'. AC'lriVJITTIES 

llirnregrated pest maurnagemel!llt lhlas beel!ll 
described as a '' sysriems ·. approaclhl. to allter • 
pest damage ,to accepmbli«devels throl.llgb a 
variety oftecJhumiql.lleS, nl!lldl.lldiill1lg predators 
aurndparasites, gel!lletically resistaurnt lhlosts; 
l!llatmall el!llvnromnel!lltnll modl,illcatiol!lls, .aurnd 
whel!ll l!llecessacy aJllid appmpriate, dnemiicall 
pesticides." C1l.llffel!llt JIPM. activities ill1l1Regioll1l. 
Hll il!lldl.llde: 

(1) lPartticiipatiol!ll in a cooperative effmt wittlhl 
ttlhle Aiaska Agnctdturrall Researclhl Statiol!ll aurnd 
ttlhle Cooperative Extel!llsiol!ll Service to. 
provide pest maurnagemel!llt· il!llfoi'llll1atiol!ll ro 
Al31ska residents. The program, wlhlich 
mdl.lldes edl.llcatiol!ll, research aurnd swrvey 

· activities, aurndprov:ides il!lltegratedpest 
maurnagemel!llt Jirrnfonnatiol!ll col!llcemmg mbaurn 
forestry aurnd · ganllel!ll al!lld greel!llhol.llse pests. 
The WM Techl!llidaurn Progrnm.provides ttlhle 
pril!llciiples of mtegrated pest maurnagemerit to 
ilie Alaska pl.llblic ililrol.llglhl ttlhle expertise and 
activities of ilie Te~l!miciiaurns. The program is 
edll.llcatioll1lall m l!llatme aurnd provides ttlhle .pl.llbHc 
wittlhl a meaurns to learn abol.llt pest 
l!llWllagemel!llt il!ll am :i.rrnformall al!lld accessible . 
maurnl!ller. IJPM TechlllliciiaurnswereJocared il!ll 
All1lchorage, lPallmer, Soldoma, .Fanrbws, 
Delta JtLmctiol!ll, .ll.lll!lleal.ll, Ketch:i.kaurn (l!llew il!ll 
1994), al!lld KOO:i.ak. They allso served 
SW'll"Ol.lll!lldliil!llg comml.llllllities wittlhlm.ttlhlefur 
districts. The All1lchorage aurnd Soldoma sites 
boili had a fl.llll time aurnd a hallf time 
Techll1lidaurn;. the remammg locatiOI!llS had Ol!lle 
JIJPM Techll1lidaurn for the seasol!ll. The total 
recorded cliemitcol!lltact~Heachedl wen over 
3,500 which was.more tlhlaurn 50% of alil 
col!lltacts made by the Cooperative Extel!llsiol!ll 
Service. This sl.llccessfl.lll Ol.lltreach resl.llhs 
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llaJrgeny fll"om tlhle 1Dochll1lidaurns el!lltlhll.llsiastic aurnd 
pmfessiol!llall appma.clhl. As more.Alaskal!lls 
become mformed of tlhle availability aurnd 
services of tlhle IJPM 'fecllmiciaurn Program, ttlhle 
Tecllmidaurns, as pm of the statewide · 
ACJEI!PM program, wm COI!lltil!lll.lle to provide 
ttlhle most c1l.llffel!llt aurnd. accessible pest • 
idel!lltificatiol!ll aurnd mairnagemel!llt mfomnatiol!ll 
avainabne. Eaclhl WM Teclhumidaurn col!lldl.llctedl 
at least mne field workslhlop dumil!llg tlhle 1994 
seaSOI!ll al!lld had at least Ol!lle COI!lltaCt wittlhl the 
media. ]<om iissl.lles of ''The ][PM Scol.llt" 
were prodl.llced aurnd distri.bl.ll~ witlhlol.llt . 
charge to more tlhlal!ll2,SOO .sl.llbscribers. Il!ll 

· additiiOll!ll each lDPM Teclhll!llid.M Sl.ll~Rlllittedfom 
molllithny area repo,ru aurnd ol!lle feat\llllie artide 
dl.llril!llg tlhle comse. of t]hle seasol!ll. 

(2) Grol.lll!lld applicatiol!lls of 
mettlhlykydohexel!llol!lle (MCH) for tl1te 
.prevel!lltiol!ll of spruce beetle attacks aurnd 
popwatiol!ll bwld-l.llp m staurndiill1lg, u.mirrnfestedl 

· spruce were l.lll!lldertakel!ll il!ll tlhle. spring of . · 
1994. MCH is ttlhle ll1lat1llll!'alllly occllllltril!llg 
Mtiaggregatil!llg pheromol!lle of tlhle spruce 
beetle. That is, it fi.mctiol!lls as a repeUe1111t 
The objective of ttlhle sfudy was to see if tlhle 
applicatio1111 of MCH in a Bl.llbble-cap 
fonnl.llllatiol!ll wol.llld siigruillcMtly redl.llce tlhle 
l!lll.llffiber of spruce beetle attacks Md 
sl.llbseql.llel!llt brood prodl.llctiol!ll Ol!ll large 

. diameter strundiill1lg spruce. The l.llSe of MCH 
bl.llbble caps, however, appears feasiiblie as M 

. operatiol!llali l.llSe strategy for pmtecttill1lg higlhl 
vrul.lle staurnds of spruce where spruce beetle 
popl.llllatiol!lls are low, 1tmt mcreasmg .. Bl.llbble 
caps appniied to staurndliil!llg trees at a del!llsiity of 
25 Md 50 bl.llbblie caps/acre protected ilie 
treated trees compared to tlhle l.lll!lltreated 
col!lltrolpllots. · 

liirn sol.lltlheast Maska, siimiillar 1trialis were 
col!lldl.llcted l!llear Hail!lles il!ll staurndill1lg aurnd 
wil!lldilirowl!ll Sitka spruce. Spruce beetle 
pressme was. l!llOt adeql.llate to draw 



· · coin«;lusiiolrlls ami(,"llrllg the· stalrlldbilrllg lliees; The 
exactopposite.was trulle among ilie 
wimidthrown trees, where all' treated! Md 
control trees experielrllcedl substmtiall beetle 
attack. · · 

(3) The ciurrelrllt black..:headed budworm 
outbreak fum southeast Alaska ii.s limpactinilg 
trees lin both forest and wrbalrll settmgs. A 
study was fumitiared ifrh the Juneau area in -1993 

.. to assess the vallue of msectbidde implafrhts ilrll 
prorectiing mdbivli.duall spruce a:lrlld niemllock 
from defoliation by the black-headed 

· budworm. The impact of some lrllatural 
col!ltrol agelrllts is ·ruso befumg assessea. The 
two-year study was completed m 1994. 
IP'relilnrninary resullts indlli.cate that· use of 
msecticide implants were successful m 
:reducmg both amou.m.t allld severity of 
dlefoliatiolrll. Data runalysis is OlllgOilrllg to 
detterrrnme dbifferelrllces·(if any) between tilnrning 

· of imphmt treatmelrllts. 

insecticide implants have beellli foull1ld to be a 
safe-.and eff~tive method for pmreetilrJlg hlgh 
value trees (e.g. seed orchardltrees. 
omamell1ltais. and trees ilrll reeteation.areas) 
agains~ the lrllegative impacts of severalfurnsect 
species. · 

(4) Cautbarylis Ol!1le of the mostfreqlillently 
·used pesticides for ptevelrlltiolrll of spruce ··• 
beetle attacks. Olrll standing spruce. Orne 
applicatiolll ofa 2% 'formu.lla.tiolrll provides 
almost three yea.rs· of protectiolrll. However, 
carbaryl is lrllOt an•effective pesticide for oilier 
species ofDendroctonus-. specifically the 
southern pfume beetle. Ell1lvinmmelrlltall fa.te 
studlli.es with respect to ca.rbaryl were ilrllitiatted 
the last three yea.rs m Ala5b, Callifomia. and 
North Carolinl!L; The objectives of ttlhese 
smdlli.es are: a) delilrlleate ttlhe persisttenee of 
carbaryl Olrll ttlhella.rk of loblolly pfume Md JLutz 
spruce, ·ood b) detennine the effects of 
cll.ilrnatic factors Olll the movemelrllt of carbaryl 
fum fore~t litter and soils fum.wetal!ld.dry sites ilrll 
·three differelrllt ecosystems·allld geographic 
a.reas of N ortll'n America. 
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The Joliliowing proce<ll1.llres for the coUf:ctioltll ruull shipment of specimelllS should! !be used! for Slllllbmiatmg · 
samples to speciallnsts: · · · o · 

l SpecimencoRHectiolrll: .• . .··. .· . . . . 
t Adequate material! should! !be colilecredl 
2. Ad!eq'll.lare information showdllbe nored!, mchndling ilie foUowmg: 

a lLocalllioo of coUeclllion · · 
lb. Wll'nen collecred! · · 

• c. Wlbio conlecred the specimen 
·. d. Hostdescripltlion(species~ age, comtition, # ofaffecred!plimuts) 
· e. Description of area (e:g., olidl 01!' .yooog forest. bog, wrlban); 
f. Unusual! condlitiol:lls (e~g., frost, poor soil drainage, misapplncaltlion of fertm.zers or pesticides?). 

3.l?ersollllall opinion ofilie cause ofilieproblemis vecy helipfW.· 

n. Shlpmellllt of specimelllS: . 
t GellllernU: Pack specimens in such a mallllller to protect agailllSt breakage. 
2. · msects: U sent ilirough ilie mail, pact so that they wiallllS1tandl rough 

trealllt'lllellllt. 
a tuvae mud! ·oilier !!Oft-bodliea.insects showdl.lbe shipped! in smalln screw-top vnalls or bottles . 
colfhwmng at neast 70% isopropyl (rubbnlfhg) allcohot Mate ce11'1tailtll the bottles are sealed! well. 
mcRudle m each vial ad!equatte nmonmatiolfh, or a code, renatilrllg ilie sample to 1ilie written dlescriplllioo 
and! information. ·J!::.aJbelis msertedl ilrll ilie vial showdllbe written on with pencili or fudlia illllk. Do. llllOt 
use a lballlpofut Pellll, as the nllllk:is not permmmt · · 
b. Pupae mud hardl~bodlied mseeas maybe shipped eiilier illl alcohol or 
illl small! boxes. SpecimelllS showd !be placed! betweeltll Rayers oftissue paper.in .me shippilllg boxes. 
Pact carefWny aOOl mak:e.ce11'1tailrn.1tllnat mere is veryJittlle movement of maaeriall wimm me .box. Do 
lllOt pact msects m. COtaolrn. 

3, Needl!e 01!' foliiage diseases: Do 1rn0~ ship illlp~astic bags. Sprirude 
Uightlly with water before wrappmg • · 
illl newspaper. Pack carefulllly mud make sure that mere is very Uwe movement of material! wimm 
the box. mcludle.tbe above collectioiill il!lformatioiill; For spruce md oilier comfers, illlclude.a 
dlescriptio!fh ofwheili.erCU1fl!"eiillt year's~IIlleedlnes, last-year's needles, or old..:lllleed!Jles aJI"e attacked!. 

4. Mushrooms md colllks (bracket ftmgi): Do IIllot shlp illl plastic 1b~gs. lEi mer pack md slhlp · 
· immediateny;.or)lfirst air dlrymud men pact; ·To pack, wrap. specimelllS illl.d1ry newspaper mud pack . 
illlto a shipping boX: with more:Jl1lewspaper. lffon wood, mdude some ofme decayed wood. ·lBe 
Slllll!'e ro include allR oonlectioiill.ilrhformatiolli .. 

· m. smppmg: · 
1. Ship as quicklly as<pos8n1bne, especiallny ifspecnmel!lls are fresh mud 1rnot air.-drioo. lif sampnes. caiilllrnot !be 
· shipped rapidly, iliellll store n1rn a refrigerator • 

. 2 .. mcnude address il!lsnde shippmg \box. 
3. Markoo outside: "FmgUHe: mseca-diseasespecnmelllS eiillcllosed.For scieiilltific p1l.lll!'JPOses oruy. No 

commerciall vallue." 
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. . .. : . . . . .. . . . . . •' . . . . . / . - . 
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Maps--1993. GKS Malp PJroducl, Anchorage, AK., Misc. l?ulbl. 62p. · 

Bettilmi, L. 1994. Enophyndf Mites. Allaska Cooperative lExteJrnSnoll1\ Seii'Vice amd USDA Forest Semce, Allaska 
RegioHll Pamplhlet lOOC-1..006. 8p~ 

· Bacl!cmm, R.; Mask, R. 1994. Defolliatorn·ofWesttem Hemlock, AK1l Aeriall Swvey !Perspective. m 
ProceediHllgs," Aeriall !Pest DetectioHll mdl Momtorinig Workshop", Aprill 25'-29, 1994~ JLas Vegas~ NV. 3 w. 

lBl!IDlside, R. 1994. Allaska foresfheaiili.mdl ilie sprucebeetRe, wiili emphasis oHll IIMds acqufured from SeUdlovia 
Native AssodatioH11, me. Soutbsidle Kachemak Bay~ Allaska Division oflForestry, AKllchorage, AK 3p. 

. . . 

. HeMOHll, P .E. 1994. CaH11 a shoot bllight di~ase allter.forest compositioHll'! Western mtematioHllallForest Disease 
Work CoruereHllCe. 8-11 March 1994. Allbuqllll;erque, NM. · 

. . . . . . . . 

·ueoooHll, lP'.lE. 1994. Chamaeeyparis nootkatensis. :Din: eds., SclbuU, Scliluck~ Aas,·lLal!hg, lEnzyknoJl')ame der 
JHiollzgewacbse. JBoomed Verlag, lLairndlsberg, Germany. · · · 

Heoooo, P.lE. 1994. Decay fungi--indicatoi!"S of tree defect fu soutbeast Anaska. USDA Forest Service, J1.DJ!reall, 
· AK. )RlO .. TP-47. Collor ilhllstratedl card set 

HeoooHll, P.R; Mask, R. 1994. Forestheallili evall11llatioH1l,:Sntlka National Hiswricall Park, USDA Forest Sei!Vice, 
State aH11d Private Forestry, 1ooeau, AK.IForest Heallili BliologicalllEvall.u?~tionR10-TlP'-4J. 15p. 

Heooollll, P~lE; Mask, JR.; Holsten; lE~H. 1994. Forest iJrnSect Md disease collllditioJrnS nHll Allasb, 1992. ForeSlt 
Healltlh! MMagemeHlltlReportlRJO'-TP-32, State and! Private Forestry; USDA Forest Semce. Jmeau, AK.. 36p. 
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Holsten, E.H. l994.Bi\bnliograplby/Aiaska JRegioHll, Forest Heallili MmagemeHllt, USDA For. Ser., Allaska 
. Region, Anchorage, AK.Forest Heallili MrurnagemeHllfTecltmicaii_Report RlO-TP-50. 54p: · 

Holste!!l!., EJH!; 1994. The role of spruce beetle pheromoHllt:S as managemeHllt strllltegi.es lin: MaHllagemeHllt of 
western bmrk beetles witlilpheromoHlles: ReceHllt research aH11dl development USDA For. Serrv ., Pacmc 
Sooiliwest Forest Research SUlllioH11, All1baH1ly, CA, PSW-GTR-J50. Pp H-'15. 
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Forest . .Health Maraagement 
·USDA forest Service 
State Md Private Forestry· 
3301 'C' Street, Suite 522 
Anchorage, AK 99503-3956 
Phone: (907) 271-2575 
fAX (907)271-2897 

Forest Health MMagement 
USDA Forest Service 
State and Private Forestry 
2770 Sherwood Lane, Suite 2A · 
Jooeau, AK 99801 
Phone: (907) 586-8883 

.. (907) 586~8769 
FAX (907) 586-7848 

Institute of Northern Forestry 
USDA Forest Service 
Pacific Northwest Research Station 

· 308 TanMa Drive 
Fairbanks, AK 99701 
Phone:.(907) 474-3304 
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Jieny Iill@tl.!lg!hldtl})Jm, J?rogrrun Manager 
Edw~ur«<llllt HoU§teliil, Entomologist 
Be1lin S(C!humRt?t:, l&ologist 
Kel!llllllefth. P. :Wgi!S, Biot:echnician 

JP:aulllB IE. IHienno!l1l, .Pathologist· 
Roy A. Mlas!k, Entomologist 
1Lowee!l1l M. 1f'rwurmulllller, Coop. Ed. Studlernt. 
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