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The Bleack-hseded Dwlvorm Sutrvey
on itne Tongass Netional Yorosd, Alaska

1052

SUMMARY

An snnial swrvey program for evalusting foreet insect conditicns in
AKlaska was Initlated in 1952, This initdel survey was divected vary
largaly againsi the black-headad budworm on tha Tonggers Xationel
Forest,

The biaci-heedzd budworsn eplidemiec on the Towgaua Hzticnal Ferest ex--
tendas cver apnsoximately 1*,.L0 000 acres of forest lend, VWactern
huﬂ ock (Tsﬂga het ero'ﬁ} &) 1s most sariously defoliated but soms
feeding ocours dﬁ"ﬁltxa'TH‘xme and mowntain hemlock, Hecvy to vory
hu&VV Geroliation of vesierw hemlock extesnds from ths Povilend Canel to
the northwest ah,se of Kvpreanof Islend - and ares of 8,0L0,000 rores
The tope ol many hemlocks have been killed thzoughoud th* crea &3 8
conzenuence of repeeted nudvorm feeding, bul no ganesvl ires kllling
hez ococurred to dete. l?ght to modsrate deloliatlon is Deliavsd $0 ex~
tend ever an adiftione 3,800,000 ecres Letveen Freduidlck Sound and
Bernere Baye
Ezg covats mzde during Scptember end early Octeber indizcte {he infeata-
tion ir 19653 will bo ligtﬁ in the proseat ersas of hsuvy defcliction.
In the light to wndsrate eress, defoliation im 1953 is erpacied 0 o=
tinve. No contrrl of ths bﬁﬁwﬂrm epidemic is regummmendrds The hirtory
of black-hzaded budwora opidsm ics in the Proific Hortdwest and In Cencda
i6 ong sf bL:lcu e SCatis r@l top killing of hemlovk, and dssling bie
fere gorarel tres killi=mg resulzs, It LPpoars thet this nistory 1#
rep Qt)u” 1t52)f onm the southera ralf of the Teupzss, Dudworaz moths
vere viry wromdpiab in 3l areed Campled; but héad 282 countd Wery e
corded only im «veas cf Iight to moderate Gefelisticon. Paresitic
wasps sasrgsd in relisdive sbundznce froa bkcw"ﬁ wEpae eollestsd in
the vicinity of }a*“ng;?g,.\etLhiP&n &nd Holliz. Houover, this rele-
tive pL*ndga*c 6% werpsy ¢id not substartinily roduse the maznitude of
voth £iights in theze grseas,

D thr budiums f9 cacsing con-
cef Poik Tnle ¢ cad FeKemsie Indwb
#3 fCt’ina by che girfly, uhile

rridng svenardionse  Huch

“row the Adeiraity Lelos roeglen
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- IRTRODUCTION

The repidly expending utilisetion of federally ouned forested lenda in
Alaske has brought forth the neced for more intensified rensgemsnt, re-
search and protection. Rooognizing the fact that insect swurveys ere =
essential reguiremsnt of forest protection, the Congress of tha United
States approved a requsst for funds to be uced for forcst incoot suwr-
veys in Alaska during the filecal year of 1953,

During previous yeers the Us S. Forest Service, Buresu of Lend Manage-
ment, and various individuals have reported on forest insect tcnditions
to the Forest Insect Laboratory at Portland, Oregon. R. L. Furaiss,
Entomologist-in~Chargse, hes mads irreguler vieits of short duratien to
chock on the xore urgent problens.

Whon money for surveys in Alaska beceme aveilsble, the suthor of this
report was given the survey assignment. The areas of widespresd Go-
foliation by the black-heasdod budworm Aclerie varians, Fermn. recently
reported by the Forest Sarvice in proposed pulp alloumentg on the
Tongess Hational Forecst were given immediste attention.

The survey of the black-headed budvera epidenic was corpleted through
the excellent cocperntion of all Forwst Service psrscmel cextected
in Region 10. Hexhers of the Alaska Forest Rescerch Center provided
velusble field notes epd study plots. Supplemimiel rurvey infeoimation
wes tupplied by the Us So Geological Survey end tllis Afrline Compeny.

PAST CUTBREARS

Outbresks of the black-herded btudworm heve epprered ot irreguler i
tervele throughout the heelock férests of southeastern Aleszo for
By yoerse L. Jo Jeenicke, Timber Menegemont etuff, Beglon 6, in-
vestipnted widooproad defollaticn on the Tongass iHatiozel Forecst in
1919, Jeenicke fowid the defoliation wvas caused by btoth ths bladi-
hegded budvers wnd the hsulesk sasfly. B, P. Helmielewsn, Reglonal
Forester, Region 10 hus obgerved black-hsadod budworn infestelions
scattered throushoutl the Tongzss for miny years. 0Uid gneg (ops

end pateh killing edjacend to ihis Portland Cencl, the Paril Straight,
end other locotions ers wrioubtedly evidencd® of ensh ocutbrecks.



PRECE"T OUTBREAK

History: In 19L8, a small infestation was seen at the mouth of Anan
reck, on the mainlsend southeast of Wrangell Island. It is belisved
that the current outbreak was beginningsout this time. By 1950,
the infestation was becoming more widespread and perzonnel of the
Alaska Forest Research Center mads collectionw of the budworm in
Twelve Mile Arm on Prince of Wales Island. During late summer of
1951, Ivan H. Jones, Southern Division, repcrted considerzble'defo-
liation was noticeable from El Capltan Paes to Chomley Sound on Prince
of Wales Islend and in tne vicinity of Gedney Pass on the northern
end of Revillagigedo Island. That same year, H. E, Andarson, Alaska
Forest Research Center, reported extensive budworm dsfolieticon ex-
tended from Petersburg to the southeastern end of Ftolin Jelend and
east to the mainland. From these accounts and observations mede this
year, it is believed thsat by the end of 1951 the black~hesdad budworam - -
epidemic extended from the Portland Canal nortilwestwerd to Csape Bendel
on the north shere of Kupreanof Island. Some scatiered light infso-
tetions probably existed as far north as the Admirslty Lakes reglon

cn Admiralty Island.

Survey Results - 1952 The black-headed budworm survey wes carried

aul during the period from August 26 to October 14. During that period
coxplete aerisl coverage wes mads of the scuthern half of the Tongasa
Nationzl Forest, Samples and observations wers tskenzgt 26 leosli-

tien,

The black-headed tudworm opidsmic on the Tongass National Forest is
believed to extend over approximately 11,&:0,000 gruss acres of forest
land (Se2 accompenying map). Heavy and very heavy defoliation of
western hemlock, where som2 top killing cccurs, is found throughout
8,040,000 acres. These dsgrees of defoliation extend from British
Columbia south of the Portland Janel, to the northwest shores of
Kupreanof Island. Prsdeminantly light and moderete defoliation 18 be-
j.ieved to extend throughout 3,800,000 acres situsted betwaen Frederick
Sound and Besrners Bay., A few zmell Iinfestations of maderete to heavy
defoliation were found within this area #n the vicinidly cf the
fidmirglty Lakee. Similar degress of defoliaticn probsbly extend gouthe
ward on Admiralty Islaend. The variocus degrees of defolintion are G3-
fined on page 7 and 8,

Moderste budvorm defeliation on youmg Sitka eprucs (2&9@5 3itchaqgi§)
trges was obgserved at Ietercburg snd Junsav. The largar gpruce rez2in
r2iatively free from aftack, and no widezpread defolistion i8 expected
in 1553,
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Very heavy moth flights were observed at Ketchiken, Hollils, Wrengell
ard Potercburg, end were reported very heavy at Junszu, Comp Sha-llocn
(Admirelty Lekes), Chathem Straicht ead Berners Bey, Pilots for Alecka
Cosgtal Airline znd Ellis Alrline Company, etoted thet when flying
between Junegu and Ketchiken at eltitudes of about 2000 fost, "bugs"
would offen hit their windehields in such mwhers es to impalr visl-
bility. Insect remaing found on the windehields proved to be bude
worn moths. Whils rzpping the extent of the budworm e¢pidemic in the
vicinity of the Rossecau Range on the mainlend mmny moths hit the wind-
shield while flying at L,000 fest over gleciers end berren mowntain
tops. Personnel of the U, S, Gsologicel Survey reported mcking a
count of 65 moths psr square foot on a snow field cast of Juneau. They
ostimated the elsvation at which tha count was mxde abt bestueen 3500
and 4000 fest end that the count wes a good representative scmple,

There appsars to have been no reasl difference in the magnituds of the
roth flight renmorted over various localities. However, egg counts made
near Petersburg, Wrangell, Ketchikan and Hollis--arees of heavy to very
heavy defoliation--gseem to be significantly lower than those egg counts
made near Juneau, Admirelty Lekes and Turner Lake--arees of light to
modarate defoliation. Sce Teble I on folloiing page for generalized
summery of the egg count data. '

Epz count data tcken from arees of light to moderate defoliation chows
r0 etrong tendencies: (1) For treca having the sems crown clasa, ezss
cre rmost nuzerous in the uypper crown end leest nuesrous in the lousr
erovn; (2) Egg deposits for any given crovm position incresse as crowm
heicht, expressed a8 crovn clesg, inorcaeses, The feeding pattern in
the oldsr epldemic areas supports this conclusion.

Egg counts recorded from arees of hsavy to very heavy defoliation are
go light that no conclusions cen be made other then to surmise that
dsfoliation of western hemlock will be light in 1953, The egg comts
recorded from arees of light to moderate dsfoliation indicate de-
foliation will continue in 1953 at about the scme intensity a8 cccurred
in 1952. The repoated budworm feeding should cause more ncticeablo
brovning of vestern herlock stends, end soma light scettered top kill-
Ing can be expacted.



Fuppressed {rees and open grown reproduction

¥iddle Cromp

__Jomar Crﬁwg - Uppsr Crowm
Inches , | Bggs p@‘z ¥o. i Inches : Eggs psr | No. Inches | - Eggs per
¥o.of | of | inch | of | of | inch of | of of | | inch
twign | twig No. | of twig, twigs |iwig No. twig twigs | twig Noe | of twig
in | branch~ of | branch-! in branch~{ of | branch- | in branch-{ of | branch—
—gmpls  lete ) egrs lets rampie | lets eggs | 1et sample | lets egga | Jlet
- brocs of heavy
and very heavy i
dofolimtion 55 2443 49 <02 52 2305 61 .03 31 1280 P o2
Araas of light
1’,0 M )
moderate defo- N
listion 56 |23 {110 .04 53 jami | 198 | .09 53 |1msk |5 | .33
Dats frem twigs on in‘tgarmdiaw trees
Aress of bezvy | | |
aod very hesvy :
defoliation b 352 | 6 o) 2 154 0 0 2 L2507 o6
Aress of light [ E
1o xoderate 3 i i . , |
dafoliztion 15 | W6 | 75 e 15 631 | 199 | .32 15 453 1197 | 43

Sea Sention on Method of Survey, page 6, for

$all discussion of column f)eadinga., '
MW sazples were obtained from codominant and dominant trees tgfpe,tabulatad.-
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METHOD OF SURVEY

o

. ‘ . . <
ime: All aerial mapping was done during Septewber. At this time hem-
ock starnds having susteined moderate, heavy, and very heavy defolia-
ion appeared dull brown in coler. Oround observations were mads bee
tween September 1 and October 13, BEgg counts were made betresn Septreber
22 anq~00bober 133 however, & fed eggs were scen before this date,

Aerial Procedurs: It would bs nice %o state that some hard and fest
natnods ol proocesdure wers used for the zerial mapping. Such was not
the case. On clear days mepping was dons at spproximately 3500 feet
by gridding the #rea--flying back and ferth in mor'e or lesg pargllsl
flight lines. When the slouds were low, mapping was done at varioue
altitudes below 3500 feet wnile flying with the ground contours,
Combinatlons of gridding and contou:'ing wers used..

Best mnping condition-existed when-ceiling and visibility were ume-.--
limited. On such deys, heavy and very heavy cCefolistion were vigibls
from distances as great as 12 miles, provided the observer wag locking
swey from the sun, The low angle of the sun, common to northern lati-
tudes in the fall, caused excessive glare and hesvy grourd shadows
vhich made it difficult to msp when looking scuth, Most of the maoping
on clear days wes donz while flying ebout 3500 feet azbove the ground,
A% thie height it 1s difficult to detect moderate infestetiong, but
the advantags of baing sble to map large areag of heavier defoliation
ves desirable a¢ thie time. Huch of the flying was done undsr over-
caet skies, often whan clouds covered ths higher p@&kse Urder these
conditione, sccompanying clouvds ¢lose to the ground mads mepping very
diffieult end costly. The nscezsity of flying lew, wp end back long
velleyg consured more time than was necessery to map the infestations,
Howewver, et such timss, {lying hsight was less then 1000 fest amd
roderate infestations ocould ba detescted.

A1l of the zerial mepping was &cm wing an feronza seden flying at
85 miles par hour. The infegted arsss were mapped in pl&scs ol & b&2e
Esp with mmla of 12 wilea equel 1 inch.

Happing the heavy and wry haavy ereas of defol ia ion emndmg ovEr
6,040,000 ecres of forest land reguired a toiel grose land end water
coverage of spproximedsly 11,000,000 sores. 7his ecswial coversge uwas

5200 aoree covered pey sinuts. The loagest £light in eny one day ves
10 hours &nd 10 wminutes; the everags da:i’fy i‘ii@% ¥ag 7 hours &nd h
Finutes,

Uround progeduret i’%zs location of growd sanpling p@iﬁt{ wag detere
#ined (ﬁiﬁ?ii*@ly iy routsz of schedeled Foreet Sarvice boal tripe @d

A

acoompligisd in 35 hours and 20 minutes of flyﬁng tiss) eppeonimately
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e availability of bost and motor ¢rensportation, The Forest Service
extremely helpful snd cooperative in meking suoh trensportaetion
eilahle, As a result, samples were taken at 26 locations clustered

A11 egg oounts were made cn 10-inch twigs cut from western heamlocka
One twig, always at the end of the branch, was cut when practicel fréh
sach of three positions on the tres; nmly, lower orown, middle croan
and upper crown, No egg count# were recorded from the teminal shoot.
The length of branchlsts on the twig bearing nommal needle growth or’
equivale;nt was then measursd (oalled inches of twig branchlets in
Table I).

Ths. degm of dafoliat.ion on each twig and in the g@neral area were
pressed md intemdiats tress. It was felt that becausa of the length
of time required to cut dominant and coduminent tress, a few ssmples

in those crown classes would not be a3 dssireble as more sgsmples from
the lower orosn classes., The few egg counts made from dominent and
codaninent tress are much higher than counts made from comspmdmg
positions on suppressed and intemediats trees.

In & detailed snelysis of the data to bs written at a later date, &n
attonpt will be mads to determine if a significant differsnce exists
batwesn egg dsposits on suppressed trees and on open grown reproduction,

fﬁllowax | | _ ‘\ ,_,.

maﬁla g'rm threughout s mjor mx%icm of ths crozn have A
been devoursd by the budworm. All crown classes ere effecteds (%) i
Top Klling, in scme cases as much as 40 fest, is prevalont, 1
Frea the air very hasvily dsfolisted hemloock sta.nds APpsar

brown with 8 tings of gray.

31iation ~ The current year's nsedls growth and most
of t.ha old@r growth 4n the uppsr orowm has been devoursd, Top 40‘1'
killing is common on the daminant end codeminant tress but is
ususlly confinsd to within 20 fest of ths top, Frem ths air
hesvily defoliated haslock appsers reddigh-browa in coler, with
eos gresn viglble when seen fram directly overheed, ‘

ar Hollis, Kotchikan Wrengell, Petersburg, Admiralty Lakes and Juneau.
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Moderate defolietion —~ ¥ost of the ourrent year's needle

growth has besn remored fran the uppsr crown. Ususlly e

soms older foliasgs nsar the top of ths tres ie also de- PR
voured, The heavier side of moderate dsfoliatian is R
visible from the air under good lignt and at low flying A

haights,  Moderately defoliated hsmlock stends are off~
color green,

Ligfht defoli&ticn - The current year's needle growth in the
upper crovn has been partially devoured. No off-color is
‘visible eithsr fram the ground or from the alr,

THE BUDWOR8{ AND ITS HABITS

Hoths of the black-headed budworm are predaminantly mottled gray with

a wide veristy of wing marldings. Ths adult moth is aporoximately 3/8
inch:long and 1/4.inch:widas, -Thsy may-be ssen f2ying in great numbers-'w
during late August and all of September. The pesk
coourred in Junean gbout the third week in Ssptember, ten days to

two weeks later than tle fiipht at Ketchikan. kr. R. F. Tayler, Alaska

~ Forest Research fenter, points out that hemlock growth bagine about,

two wseks: garlier in Ketchikan than in Juneeu,

Koths exhibit various flight hebits, During same stagaes of their lives
they eppsar quisscent, flying weskly whon the trses are shaken. On
Ostober 13, large number of moths were distusbed frem mountain hsmlock
(Tsuga meytengiang,) They appsared almost unsble to fly, fluttering
waskly to brenches belaw end to the ground. At other times moths have
besn obssrved flying strongly in very heavy rain and et high altitudes.
Moths have bsen obgervsed tc slight on ths water, pause a few mimutes
end take flight again,

Fggs of the budwoerm are laid singly on the urderside of the nsedles
during Septembsr. -They ars approximalely ons millimeter long, oval
in shaps, flattensd on top, and ysllow in color, Egge hatch 28 ths
buds begin to open, usually in June.

The larves when youmg are light gresn in color with bladk heads,
When full grown ths larves ars bright green in coler, slightly over
1/2 inch in length, and the head is brom*c The budaorm prefers to
feed in ths tops of the l&fgast tress, By stripning the foliage and
bunching the nsedlss togsther for chambers in which to pupate, the
-budwonn is eble 0 proiucs the charmcteristic brown app@amn&a '
of defoliated treesz. .
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”'*p{as gre shiny brown toward the hsed end brownish grésn en the
'ead swn, They #re wsuslly found wiihin the bunched needles. Hozlthy
pupss wiggle vigorovsly when distwbeds Considerable numbers of ich-
pawmucedd wasps have emsrged from budwora pupas colleoted at various
vwoints free Jumvau $o Ketchiiken, Yiasps have been cbssrved flying
in grést numbsrs st Ward Like near Ketchiken,Petersburg and at Hassel-
borg Laks, T'rw ide,nti 137 of the wasps hss not yat been mads,

The bleck-hsadsd budworm prefers to feed on western hemlock, but
-Sitka enruce aid mountain hemlock are &lso defoliatad, Hesviest
dafoliation of western hsmlock occurs in good stands on the well-
drained slopes, This defoliation csusss a noticesble broming =
slong the middls of the slope, sbovs amd below which the hamlock
remsins noticeably greensr, ' . .

HEHLOCK SAWFLY

The hemlock 3mfhyl§ggg;m tougas, Midd, is causing heavy de~
foliation in conjunction with the black-headed budwore at kcKsnzie
Inlst sxd Pelk Inlet on Prince of walss Islapnd, Ths presencs of
Tsalosk amly and: black-hesded budworm is & serious gituation be~ . -
g of the fesding habits’ of the ‘two insects. :Sewfly larvas -feed
o the older foliege whareas the budworm larvas prefer the new nsedls
creath, A fow sanfly cocoons and @,dulta wers ssen nsar Petarsburg,
Zeresice Island, Wilsen lslend Pay, Ketchiken, ‘-Ioc,lie fﬁaaaslbo*g Lake
Lais Alswendeys Sewily cosoouns collscted ab | :tersburg end Hollis
- prodused & relatively hich percentsgs of 4e‘nmfm§nig parasites,
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RECOMLENDATIONS

Ho direct control is recammendad at this time., Ths low egg
cownts made in arsas of previous hasvy defaliation indieate
lisht faeding in 1953, Centinued defoliation in tlw present
lizhtly infeated aress is axpacted next year; bul only scattered

light Yop K11 is foresesn,

Exﬁérimental'wark ghovld bs undertaken to determins the most

- offective insecticide, dosags ard tims of 8pray required to con-
‘trol the black-hsaded budworm,

Baste studiss should be initiated to determine; (a) hosts.=
,bndwoﬁm-r&latienships'(b) natural ‘contrel factore and their -

effects on the outbreak, and (e) evalustions of ropulation
dengitiss,

Survey techniquas to follow the course of the epidemic should
ba developed and iaproved, :

A survey cf the black-headed budworn infestaticn should be
conducted in 1653, : :






