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The photos on the cover are to illustrate some

of the multiple uses of Minnesota's forests. Not

only are forest trees used for pulp, lumber, and

other specialized wood products but for recreation,

tourism, wildlife, water and soil retention, oxygen

production, and many other aspects. Usage by man

is increasing rapidly year by year.

Forest insect and disease pests cause a great

dollar loss to these forests annually. In some

locations we cannot afford such losses at the present

time and will be able to afford less in future years.

Photos - Courtesy of Boise Cascade, Incorporated,

Big Falls, Minnesota and U.S. Forest Service, St.
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_ Forest lond

inciuding two national forests,

many state forests, a number of

Indian forests, and county and

municipal forests.

With increasing utilization

of Minnesota's forested area

(timber products, recreation,

and wildlife habitat), better

At the present time there is approximately 19,500,000 acres

of forested land in Minnesota. About 80% of the commercial

forests are located in the northeastern portion of the state.

Twenty-five per cent of the forest acreage is of softwood type

(pine, spruce, .spruce-fir, tamarack, and cedar), 25% is poorly

or non-stocked, and 50% is in hardwoods (aspen, birch, oak, elm,

maple, and ash). The non-stocked

area is composed mainly of low­

land brush and is quite swampy.

Public agencies control 56%

of the forest area in Minnesota,
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forest management techniques and direct. control of forest insects

and diseases that are not only causing extensive mortality but

are reducing annual growth and quality need to be implemented at

the present time. It is not too' f~r in the future where we will

not be able to afford such losses.

The forest pest survey and control program is operated: by

the Minnesota Department of Agriculture, programming cooperatively

with all land managers and industries involved in forests and

forest products. The department employs specialists to make

surveys of major forest insect and disease problems, to identify
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and recommend controls on incidental and minor pests and to

program controls of major pests cooperatively with land managing

agencies.

The annual forest pest report is a summary of the 1970 field

program and contains observations and reports of the Forest Pest

Section, Minnesota Department of Agriculture, as well as reports

from state, private, county, and federal land managing agencies.

In addition, an increasing amount of time is being spent on urban

forest and shade tree problems within municipalities each year

and is becoming an important part of the forest pest program.

Specialists with the Forest Pest Section are as follows:

Jordan Wheeler Minneapolis

Ray Dolan Cloquet

Gene Schmidt Virginia

Robert Tiplady Brainerd

Gerald Hecht St. J>aul

Gerald Beach St. Paul

•

,.

!

i,
H.J

John Berends

Bob Hoger

Gary Kuyava

Gary Miller

Al Pruszinske

Ken Blanchard
(Soil Samples)

have helped

are:

St. Paul

St. Paul

Duluth

St. Paul

St. Paul

St. Paul

; I
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Gerald Beach, Supervisor
Forest Pest Survey and Control
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SPRUCE BUDWORM

Choristoneura fumiferana (Clem.)

The spruce budworm is the most damaging forest pest in

the state of Minnesota and has caused millions of cords of

mortality to the white spruce-balsam fir forests in northeastern
-'

Minnesota. There is approximately one and one-fourth million

ac~es of white spruce-balsam fir type in Minnesota with about

90% of this in balsam fir.

Balsam fir is the favored host; although white spruce is

heavily defoliated, especially when it is mixed with a high

percentage of fir.

The spruce budworm is native to North America with recorded

defoliation dating to the late 1700's in Canada. The earliest
..' ..

recorded damage in Minnesota goes back to 1912; although it can

be assumed that there was severe damage dating much further back,

since the Minnesota balsam fir-forests are continuous with those

of Canada. There was an estimated twenty million cords of balsam

fir destroyed'by the spruce buqworm in the 1912-1918 infestation

period. Other heavy defoliation 'periods were 1923, 1950-1964,

and the present population outbreak that started in 1967 in

southeastern Koochiching County.

In 1968, there was mqderate to heavy defoliation in

Koochiching~_St. Louis and into Lake Counties over a 275,000 acre

area. In 1969, there was moderate to heavy defoliation over a ­

gross area of 1,958,000 ac~es of which about 25% is white spruce­

fir type or slightly less than 500,000 acres of actual type.

1



In 1970, the area of defoliation was about the same as

in 1969, although damage was heavier than last year. An

estimated 250,000 cords of balsam fir were destroyed

Defoliation of Understory Balsam Fir by the Spruce Budworm­
Courtesy of Boise Cascade, Incorporate~ International Falls,

Minnesota.
2
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from budworm defoliation in 1970. In addition, th~:re is",t():p:~~ill '_<"

on approximately 5% of the type over 200,000 acres of balsam fir.

With lessened vigor, other insects anpdiseases will eventually
, '

add to the mortality figu~e. Thus 'with present and projected

mortality from 1970 damage, the economic loss in stumpage values
'" .. '

~ppro~ches $750,~00 to one ~illion dollars. Added to that is

_', g:t:.0wth ,loss over the, balance of the defoliation area.

1970, Surveys and Results

A.

" ,
.... J.

I B.
u'
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Aerial Survey - July 8-10

Flight Program - flight observations at 1000 feet and ~light

lines four to twelve miles ap~rt in an east-west direction.

In observable defoliation areas, flight lines were four to

six miles apart.' In light or non-defoliation areas flight:,

lines were twelve,miles apart. Follow-up ground surveys were

made in a number of areas to correlate aerial findings and to

record light defoliation that could not be observed from a

1000 foot altitude. Observations were sketched on large

scale maps. Flight time totaled 22.5 hours with two observers

and a navigator in addition to the pilot~

Observations - The defoliation 'recorded by aerial and ground

observation extended over approximately a 2.3 million gross

acreage area or about 500~000 acres of white spruce-balsam

fir type. (See map on followini page.)

Ground Surveys

Gro~nd surveys were made primarily ,to supplement the aerial

program. Since most of the spruce budworm defoliation area

has little or no all-season roads, a detailed survey syst:em

would be too time consuming to get good records. Inmaking
, ,

each check,branches were cut and both new and old foliage
...~ I', rof •

retention was determined.

J

c. Egg Mass Survey - August 1-15

Three to five l5-inch twig samples were taken from balsam



1970 SPRUCE BUDWORM

to Heavy Defoliation

fir plots established in Koochiching,St. Louis, Lake, and

Cook Counties. The objective was to· ,reveal a possible

population trend. In comparing 1970 egg mass counts to

those in 1969, there appears to bea slight downward trend

in most areas; although the final determination on such a

trend will be the overwintering population su~cess. Below

is an average of egg ma's5 '. counts per is-inch 'balsam fir

twigs for a number of locations in northeastern Minnesota.

The numbers below are an average for each of the regions.

Ii

I ,

Location

Kabetogama Peninsula (East of Intl •
. Falls, Minnesota)

Northeast Koochiching County (South
of Black Bay of Rainy Lake)

Southeast Koochiching County (West
of Nett Lake)

4
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Average No. of Egg
Masses Per

15" Twig
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Average No •. of EgK
',Masses Per'·':

15" Twig.
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" Nq,J;,t1}.eB:s,t, O~:'~90,l<,;G,O;\~}l~Y. (ar,ea at
,. eridof Gunflint Trail)

Southern Lake County
".' . : '::., ... :. ....... ... ,.' j 'I;' .: •• {

Northern Half of, St. Louis County
"'. ; ,';, (Road' a¢'ce:ssible IOc'ations)

1.04
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Most of the 15-~nch twig ,samples were ta~en from th~ mid- .. ~

croWn ~iea 0'£ b~'lsam fir." N~ne'were taken from' whit'e spfuce.

Since the above figures are averages, there are sample trees

showing much higher counts and some lower. The tree with

the highest count that was sampled was in northern St. Louis

County with 32 egg masses from three lS-inch twig samples

or 10.67 egg masses per twig sample.

All of the plots within a defoliation area (light to heavy)

indicated a continued and increasing spruce budworm popula­

tion and defoliation problem. The aforement~oned slight

egg mass decrease does not indicate a population decrease

but only a slowdown in the population increase.

Projected 1971 Control Programs

Meetings were called by ~he Minnesota Department of Agriculture

and included all major forest landmanagers in the spruce budworm
. ,

threatened areas. The meetings were held at Boise Cascade'Inc.,

International Falls, Minnesota on September 24 and again on

November S to discuss the problem, present viewpoints, markets

and other economic aspects, and possible 1971 chemical controls.

It was determined there would be no 1971 chemical control pro­

gram, but suggestions were made to consider field tests. on·

several chemicals. At the present time, only malathion is registered

fOr such use and control has been generally unsatisfactory with

this chemical. There is a vital need for a chemical that will

give reasonably long range control (several years) and that will

have no adverse effect on the environment.

S
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t970 Spruce Budworm Developpent

June 5 ~ Larvae mostly in the second instar with some in

third in northern Minnesota. Buds and ne~dles are being mined

and defoliation is jU$t beginning to show.

June 10 - Mostly in third instar with $orne in fou~th. An

average of 15% of the new growth defoliated in high population

areas.

June 19 - Most larvae in the fifth and sixth instars.
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FOREST TENT. CATERPILLAR

, Malacosoma disstria (Hbn.)

The present forest tent caterpillar high population cycle

started in 1963 in rtorthern Minnesota in the vicinity of Lake

Kabetogama and Lake,Namakan. Since that time, the defoliation

area has moved 'eastward slightly and then west and southwest­

ward for the last several years •

The. 1970 heavy defoliation area was ,primarily in Koochiching

County with'a smaller amount in northwestern St. Louis County

adjacent to the Koochiching line. Two additional small outbreaks

occurred in Ottertail and Douglas Counties. Light and scattered

defoliation occurred in the balance of Koochiching and in portions.

of Lake of ·theWoods, St. Louis; Itasca, Beltrami and Lake

Counties as delineated on the map. The total acreage of heavy

defoliation was ·approximately 400,000 acres. Light to moderate

(15 to 55%) defoliation occurre'd over an estimated 200,000 acres

and ,very light defoliation (1 - l-5io) over 3.5 million acres.

Aspen, the. primary host of the forest'tent caterpillar, approxi,mates

sli~htlY'"less than one ... third of the forest type in the problem

area. Most of the defoliation in the "very light" zone is not

noticeable unless trees are cut with very close observation.

The Otte;rtail County defoliation area covered approximately

200 acres. adjacent to Clitherall Lake and Battle' Lake. Defoliation

was 40-50%. Basswood and· elm were the primary hosts •

The Douglas .Gounty area: was adjacent to Lobster Lake and

covered about'125 acres•. Defoliation was 60-70io on basswood

and e]i.m·' ,
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Aerial Survey - July 1-3

Two separate aerial surveys were conducted on the forest

tent caterpillar in 1970. One flight originated from International

Falls and the other from Grand Rapids.

Objective - to determine hardwood defoliation from

reported infestation areas in the northern half of

Minnesota. Forest tent caterpillar, large aspen tortrix,

and aspen leaf tier defoliation coverage was programmed

over eastern St. Louis, Koochiching, northern Itasca,

northern Lake of the Woods, and portions of Beltrami,

Hubbard, Cass, Wadena, Ottertail, and Douglas Counties.

Methods - Cessna l80's were used in each flight at 1000

feet altitude. Flight lines were generally six to twelve

miles apart. Two observers recorded on large scale maps

while a navigator checked flight lines and notified

observ~r"s of sections and townships by roads and·other

.1andm,arks.

Results - Aspen defoliation in excess of 40% was recorded

in Koochiching County with very little in northwestern

St. Louis. The gross area of defoliation (60-100%) was

approximately 400,000 acres. rn addition, there were

the two small locations in Ottertail and Douglas Counties.

The heavy defoliation area moved slightly westward and,

about ten miles southwest from the 1969 area in Koochiching

County.

Ground Surveys -

. Ground surveys were made to check the nature of problems

:of all areas observed during the aerial survey. Defoliation

levels and the causal agents were recorded. Other than the

forest tent caterpillar, the aspen leaf tier (Enargia decolor)

and the large aspen tortrix were responsible for aspen defoliation.

Some of the other locations with "defoliation" observed during

8
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AREA OF COVERAGE-FOREST TENT CATERPILLAR

AERIAL SURVEY
.........

r.M__-~_~---~-11.:\
,0.:::::::::::::.................

....::::...

.,

I

l\,,:7Jr7--"-=I7tIlII--f
:J

.. \

I

,
I

. \

1.,
'\

"1

\. :

1970 FOREST TENT CATERPILLAR

HEAVY DEFOLIATION AREAS
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Dead from
Other CausesParasitism

No. of
CocoonsLocation

Big Falls
•

KOOCHICHING
COUNTY

the aerial survey were due to chemical releases, flooded lowland

areas, and dying trees that remained from timber sale areas.

Pupal Parasitism -

Cocoons were collected fromsever~l points within the heavy

defoliation area in Koochiching County and also in the spots in

Douglas and Ottertail for pupal parasitism as follows:

Koochiching County 1548 56.4% 13.7%
Douglas County 79 55.7%
Ottertail County 80 77.5%

The 13.7% dead from other causes in Koochiching County

includes dead pre-pupae. In 1969 counts in Koochiching were

48.1% parasitism and 16.7% dead from unknown causes.

Egg Mass Survey - October-November 1970

Egg masses were collected from 97 locations radiating

outwards from the heavily defoliated area in Koochiching County

and nine locations in the Douglas County locations. Of the 97

plots radiating from Koochiching and including portions of

..
. '
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Beltrami, Itasca, Lake;: Lake';qf :·the Woods, Roseau, and St •
. I . :~. "', .....: '-:. :. :.' '.: .,'. :..:. ?,:. .. ': ~ .. I do }.. " "

Louis Counties;' no egg mas'ses' WErre' found in 37 locations. The
60; J~lot's with egg ~asse9' are' .1,i.~;ted below'." . !'; '.

..... ; .

:: . '" .....

" •• "I :':." ..

Location

.3 Jet. Minn. #1 & #6

.3 Talmoon:"

.33 13.5 S. of Jet 1
& 65 on 65

.67 Jet. Thistledew Rd
& 65 'on Thistledew

.33 13.1 mi E. of Effie on 1

.33 8~3'mi E of Effie on 1

• 4"

. .>

Ave. Egg
Mass/Tree'"

,
~.' ..

.T R
.:"'- .

62 27
,·148 25

60 22

61 22

62 24
'62'

; ..
25

. ",

35'
'·24 ...

", :.

. ,.:.. "

S "

.,10' .
:;::i., .' '13 ,..

.. :: '30'

"j •.

Itasca

,. ' .. County· . '
:; .

'~i

I

"1
I

J

f,' •

! ." ,'. ~ ... :': ..'.: " :, ,22 "158 27
.'. 25 158 26

':- (-" ,. ;., :5 . . ~'6 9 . 26

E.of Border
W. of Birchdale
E. of Birchdale
3 mi. W. Indus
W. of Indus
1. iw of'Loman on S

side of Hwy. 71
15 mi SW of Loman
8 mi SW of Loman
1 mi Sof Hwy 11 E of

Loman near river
W. of Pelland
W. of IntI. Falls
S.· of Pe11and,"j~..
4 mi SW of Littlefork
8 mi SW of Little~ork

North of Big Falls
15 mi W of Big Falls
7 mi W of 'Big :'Fall's' .
Big Falls .....
5: mi SW of Big Falls
SW of Margie
5 mi S 'o'f Big Falls {,~.

13 mi S of Big Falls
Jet 53 & Co'Rd~ ;3"'1

on 3
Jet 53 & 110 on 53
Jet 53 & 119 on 119
2.9 mi S of S IntI.

Falls on 53
Jet Airport Rd & 53

Townsedge S IntI. Falls

33~0

28.67
26'.67

tS.67

17.0
17.0
17:3
36.7
5.0
1.7
1.3

.3
2.3'
~3

.3
1.0

.7
4'.67

1.0'
2.3
2.7

39.0
2.7

10.5"

1'.0
1.3

32.0

28
28
26
·25
26
25

, ,". i.

,'.: '26
25

., 25
26

'..... 26
26
27
26
25'
25
26

'·26
26
·22

" 69
70

'~69

68
;,,67

67
155
155
'1~4

1'54
153
"'65

64
·68

"70(-,·24

.. .... ;.
! '; r.,

160 .
',16'0
159
'159
160

'.: is'8 l ..,

..... : .... ;.

.......... : .

,. . ~~,',',..

. (. ; "

.... : . " ~ i./ " .' ~ .

I" .~:...

,I. '" : 3'6 ..,,'. ':.'

25
'20 '.' r.

". .. "23
. : 6, ,t,

o "j.• ::' t30'-: ,

26
26

\., :< ,: .\~': ' .:: ., '3' "
'.' ;.... ;: 30

16
". '·17'

24
..-' " . '. '., 6:'

..i.._ . :'.

,~ .. 1- ... ,',' •••.
,;" ",' ·'.:I .. ·.. !· \.

" ",~', ~ . ,

,.'. :';.':.,. .".' 9 " :69 23
'" " ,

'T > 69 23
". ~.' :..:.;,'. :: y~:.j '~'26 ~' )70 .it.

.:"'. ~.: ': ....i· '., ~ . "':4"

K66Shi~2hiilg'; ::'" ..fl':'
., ~:;25' .

,.::;. 31.': ,
~:,., 6.
" 35:

,~: ..... ~.~.~.";;:!':', )1'" ~'3' ",
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Ave. Egg
Mass/Tree

; ,
county
; I·

Koochiehing

S

5
9

33

2

36

32

;1.9

25

12
23

5

29

12

2

27

T

68
68
67

65

63

65

66

156

66N
66

66

68

67

67

65

R

23
24
25

,24

26

25

26

25

26
26

24

24

24

23

2"1

28.0
,~8.33,

4.0

.67

.67

2.33

4.33

5.33

1.0
.67

1.0

],.1.0

.33

.67

.33

Location

4.9 mi W of Rayon 217
10.3 miW of Rayon 2;1.7
10 mi S of Jet 217 &

65 on 65
21.2 mi S of Littlefork

on 65
4.7 N of Effie on

Co. Rd. 5
~5.8 mi N,Effie on

Co. Rd. 62
Jet peer River Line

~nd 62 '
7.i mi N Jet 13 & 71

on 1,3,
West side of Hwy 71

,7.3 E of Big Falls
on Co. Rd. 31

4.5 miE'Jet 65 & 8
on 8

7 mi SE of 'Jet City,
8 & 217

6.5 roi S of Galvin
Truck 'l'r

7 mi S ,Jet: 29 & 217
on ;29 '

3.9 roi E of Nett Lak~

...

•

Lake " 3

27

Lake 'of th~ "
Woods " 9

5

Roseau 12

62

60

160
,158

162

11

10

30
31

36

.33 1 miW of E end of
Lake Co. #16

~33 .6 m~ S Jet Two
Harbors Rdon 1

.3 W. of Clementson

.3 S. of Baudette

.3 W. of Roqseve1t

l

St. Louis 11,

8

2'

36

32 '
11

55

57

61

64

64
68

15

15

16

18

21
21

12

.33 Co Rd4, Jet, White
Face Forest'Rd•

• 33 1.6 mi W of Jet 99 &
100 on 100

1.0 1.1 Mi E Jet 169 & 1
on 169

.33 9mi W of Vermillion
R. n 24

2.33' 2.4 mi W of G~eeney

1.33 Jet Ash River Rd &
53 on Ash R. Rd.

" ~

,, ,

,
, ,.. __ .I



Douglas County ~. Lobster Lake

Sugar Mapl~ ~ Ave. 6 inch DBH -- Average 5 egg masses/
~ tree

_.1

i

-.
Ottertail County - Clitherall Lake

Basswood - Ave. 5 3/4 inch DBH -- Average 9 egg masses/
tree

Ottertail County - West Battle Lake

Basswood - Ave. 6 inch DBH -- Average 6 egg masses/
tree

The Ottertail and Douglas counts were taken from within the

defoliation area.

The results of the egg mass survey is combined with

defoliation observations and larval reports to give a prediction

map for the forthcoming year. Natural factors can affect forest

.' . :' tent caterpillars to a high degree between the time of such a

prediction and egg hatch, survival, and defoliation during May

and June of the following year. Thus, the map on the next page

is based on normal weather ,conditions that would pe reasonably

favorable-to the forest tent caterpillar.

To obtain egg mass distribution, the above plots were

established and three co-dominant aspen were selected from each

plot,. All branches and twigs ,were clipped, egg masses were

counted and put in bags for egg parasite counts.

Egg Parasitism

Parasitism was counted by shaving the caps off two sides

of _each egg mass with a razor blade and making determinations

on each open egg.

Tabulations were as follows:

I

I
I'

-,

I ..

,
l'

. ,

.l

\ .-

!

';1

I
.. j •

Number of Egg Masses

Total Number of Eggs

Average Eggs per Mass

Number of Eggs Checked

Healthy Larva-e

13

551

115,629

210

35,948

28,463



Parasitized Larvae 3,930

Dead Larvae or Dead Eggs 3,597

Percentage of Healthy Pre-Larvae 79.18%

Percentage of Parasitized Eggs 10.94%

Percentage of Dead Larvae 3.69%

Percentage of Dead Eggs 6.19%

The category "healthy larvae" are unhatched pre-larvae.

•
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light to moderate

very light

moderate to heavy­
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FOREST TENT CATERP!LLAR 1971 PREDICTION

Based on October-November 1970
Egg Mass Survey
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1970 Economfc "Lo~ses.Due.':to Forest Tent Caterpillar Defoliation
: I I ~,

. , ". i'~' "". J of .Aspen

There are several.categories of loss .from defol~ation:

mortal-ity,: .. growth: loss, -reduced vigor (with other .causal a~ents

increasing the problem), and where the above losses affect

" recreation·c.. and aesthetic. aspects •

.It is virtually impossible to estimate some of the losses,

but there is reasonable estimates of past losses that can.be.

compared. to get some·· approximation of present losse.s., About

.30% of :the,400,OQO gros& acreage is made up of aspen typ~•. When

the·re... i.s .two to three years. of successive defoliation in the

same location, losses have averaged about one cord per a~re over

the total.defoliation period (two to three years). ApproxiIl\ate1y

100,000 acres of aspen type has received heavy defoliation. from

1968"to:197.Q~ ,About 100,000 acres of aspen type have· received

one year of heavy defoliation or two Or more yeqrs ofl~ght-moderate

defoliation. ~The total 1970 estimateq growth losses are ~n the

neighborhood:-of 135',000 cords with a stumpage. value of $1.00 per

cord and a delivered value of. $16.50 per cord•.

The recreation-aesthetic category affects municipalities

within the affected areas and tourism (especially the resort

trade). Although the present problem does not include too much

of this category, past forest· tent caterpillar high ?opulation

cycles have seriously, although temporarily, impaired this area •

Tourists will not come into a "supposed" beautiful forested-lake

area that is denuded of' leaves .and over-run with ''worms.''

Other Natural Controls

"Sacking out" of forest tent caterpillar larvae (dead or

apparently dead larvae in a limp position) was noted in several

locations in the northern infestation, but was most conspicuous

in the Ottertail County infestation near Clitherall Lake. Unfor­

tunately, 'no affected larvae were collected for laboratory

15 .



examinatiort~, - A program is being developed now fora, clo1;ie look

at the viruse~ that affect the forest tent caterpillar in 1971.

1970 Forest 'rent Caterp~llar Development

May 12-13 Beginning egg hatch,report~d in northern

Minnesota. '

May 15-16 Heavy egg hatch in the InternatiQnal F~lls area,.

May 22 Virtually all viable forest tent caterpillar eggs,

hatched•

. June 12 Larval ~ange one to one and one-half inches in

'the International Falls area. Defoliation very apparent. Few

spots' to 70%~ Some migrations across Highway 53 at Ericsburg ,

and Highway' 11 near the junction of 11 'and 71.

'June 15 Most of the larvae are two inches in length in

,ottertail' County. Some spinning cocoons.

June '26 Feeding almost complete with most forest tent

',,1 '. caterpillars. in pre-pupal and pupal stages.

JUly 24 Forest tent caterpillar detoliated aspen almost

" -cotnpl.etely refoliated. Leave,s are' much smaller, than normal

and lighter gre~n.
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LARGE ASPEN TORTRIX

Choristoneura conflictana (Wlk.)

. ,~, "

.:: ..

Aerial SUrVey,-'July 8-10

Aerial ob~ervations for large aspen tortrix defoliation'

were conducted at the "same time as the'forest tent ca.t~rpillar

survey. The area of coverage was ex~ended much further east

from the forest tent 'caterpillar defoliation area in order to

pick up the extensive damage on aspen in St. Louis" Lak~" Cook,

and Carlton:Counties. Flight lines were the same as for forest

, tent caterpillar, ,six"ito twelve miles .apart, at an altitude of

1000 feet. Aerial observation could not detect defoliation

less: than 30%' , ", _ . ,

The present widespread-heavy defoliation period of the

large aspen tortrix started in 1969 where moderate to heavy"

damage was recorded in scattered locations in Beltrami, Lake:

of the Woods, Hubbard, Koochiching,Cass, Itasca, and Carlton
Counties and large areas ,~rt St. Louis, Lake and Cook Counties-.-' ',' ~ -',' ,",

The year, 1970, was the second successi~e year of severe

i; '~;"~'~ ..:.,;/'·'~":'~tfri~:,a~~en ~t~~trix defoliation in St. Louis, Lake, and 'C~ok":
''':;'<:;~''tJ~?~~~-i~S_; 'Much of the defoliat~(J~ this ye.ar is in the sanie~:"

g-ehe't~,l;location as last year, only more widespread. Thus,"""

abo:U~'~':4~1~: o'f".t;he",,:axea depicted on the map has received ,J=,wQ..,;..- -, ,':'(;--,:1"

severed~f.:d,li:atibns.. ' '

I
!

__.I
,I

I
,I

]

.J

Ground Surveys

Grouhd '~\J.rveYsweremade in the heavy'defoliation areas of

St. Louis, Lake and Cook Counties, as well as spot surveys and

defoliation reports in most other counties in north-central

17



Minnesota. Light to moderate defoliation w~s recorded in many'

scattered locations in Itasca, Koochiching, Beltrami"Lake of

the Woods, Cass, and Pine Counties; as well as locations outside

the heavy defoliation areas in Carlton, Cook, Lake, and St.

Louis Counties. The results of all the surveys are indicated

on the map.

[9,

I
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LARGE ASPEN TORTRIX
1970 Moderate-Heavy Defoliation Areas'

1970 Development

June 5 - The early instars of the large aspen tortr~x

were approximately one~fourth inch long and were defoliating

and rolling' aspen leaves.

June 19 ~Beavy defoliation apparent on aspen. Large

aspen tortrix ~bout 90% in pupation.

July 24 - No egg hatch reported at this date.
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July 31 -·Aspen :tortrix mostly in the second ins tar and

feeding on the upper epidermus of aspen leaves. The second

instar larvae will seek bark crevices and duff at the:.'oase

of' thertreeto"overwinter shortly. ,~. ;:,'

1970 'F!conbmi~ "L6's s
.~~.~., ~~ "J i ", ".r

~bout: 560,00Q 'acres of aspen type '(overl~5 million,' gro.ss

acres) .. ~;~~ h~av.ily defoliat·ed in 1970 ~Approxiinateiy 200,000,
\.' ;':1', i ', ...,.) ,: : ": . . : . . . .'

acres has.rece~ved two succeSsive heavy defoliations. An

estimated 1970 loss is 330,000 cords of aspen, which includes

both growth loss and a smal~ amount of mortality. At the

standard stumpage rate of $1.00 per cord, this would be a

minimum loss of $330,000.00. If projected at the delivery

price of $16.50 per cord or the value in the retail product

form, such dollar losses would be much higher.

In addition to the fiber loss, there are some values that

cannot be estimated, where defoliation is in recreation areas

or other locations that attract the tourist because of the

wooded lakeside scenery. This value is increasing each year.

What can be done to reduce or eliminate such losses is

difficult to say at this time. The Minnesota Department of

Agriculture is programming increased 1971 biological evaluations

aimed primarily at parasites and virus diseases. It is hoped

that such efforts, combined with those of other cooperative

agencies, will eventually implement such natural forces to

reduce or control predictable defoliation outbreaks.

Natural Controls

Twelve hundred large aspen tortrix pupae were collected

from Carlton, Cook, and St. Louis Counties. Twenty-six per

cent were parasitized and 49% were dead from unidentified causes.

Since "sacked out" (flaccid) larvae were quite commonly observed,

it is possible that a virus disease is at least partially.

19



responsible for the high percentage of dead, unparasit!?ed

pupae.

~97l Forecast

Egg mass sampling was done in Carlton, Cook, and St. Loui~

Co~nties in scattered locations. In comparing the counts to

those taken in 1969, it appears that the large asp~n tortrix

population will trend downwards somewhat in 1971, especially

in the Cloquet Valley area north of Duluth and in'Carlton

County.
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PINE TUSSOCK MOTH

Dasychira plagiata (Walker)

A population increase of pine tussock moth was recorded

in 1968 when dropcloth counts increased several times from

those of 1967. The loca~ion was again northern Pine County

near Willow Riv~r, Minnesota where the pine tussock caused

. serious mortality to jack pine in 1961. In 1969, populations

of the pine tussock were increased but not to a level where

chemical control was needed. Defoliation was noticeable in

several.sJ?ots in northern Pine County but was generally light.

The area of defoliation covered about 4, 000 acres of jack pine.
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1970 Pine Tussock Very Light to Moderate Defoliation
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Populations in 1970 did not increase as were expected but

moderate defoliation was again apparent in the tops of jack
J

pine in a few scattered locations of northern Pine County.

Populations throughout the rest of Minnesota were "normal" with

the usual zero tussock larvae per dropcloth in most all checks.

There would be an occasional one or two larvae found.

Egg mass surveys indicated that the 1971 problem will

remain about the same as 1970 with a slight shift in location,

possibly due to prevailing winds during moth flight. The areas

with the highest egg mass counts were generally plantation and

wolf-type jatk pine.

Larval and Egg Mass Counts in Willow River Area - A Comparison

of 1969 and 1970 Counts

Location
S TP1,.ot #

1
2
3

- '4':"
5
6
7
8
9

10
'11

>12
13
14
15
.16
17
18
19
20
21
22

. 2·:)-

NE~ of NW~

SE~ ·of NW~

SE~ of SE~
SW~' of NE~

SW~ ·of NW~

NE~ of SW~

NE~.of SE~

. NW~ of 'SW~
SW~ of. SW~

NW~ of NE~

SE~ of SW~
SW~of SE~

sWJi. of. SW~
. NW-t o{ SE~

SW~ of NE~

NW~ of NWt
NEt of SWt
SWt of SWt
SW~ of SW~

SE~ of NW~

SW-t. of SEt
. SW~' of NE~

NW% of 'NEt

12 45
12 45
11 45
12 45

7 45
6 45
7 45

17 45
17 45
19 45
18 45
13 45
18 45
24 45
23 45
13 45
24 45
19 45
25 45
36 45
26 45
35 45

2 44

R

20
20
20
20
19
19
19
19
19
19
19
20
19
20
20
20
20
19
20
20
20
20
20

22

Larval
1969

1
o

1
.67

.33
19
5.67

11

3
13
15
6.33

.33

Counts
1970

.67
o
1
1
5

.33

.33
1

.67
13.67

2.67
1.33
4
o
5.67
8

10.33
4'.67
6
o
o
o

Egg Mass
1969

.33
o
o

.33
2.33
o

.33
1
5
1

43
7.67
6

11.67
3
1.67

17
12.33

9
5
1
o

.67

Counts
1970

1
.33
.33
.33

6.67
o

.67

.67
2

.67
8
5.67
1
1.33

.33
6.33
5
6.67
6.33
8.33
o

·0
.67

I
. I

...,

I
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Plot #.

24
25
26
27
28
29::
30
31
32
33
34
35
36'
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

NEt, of NE.!z; 2
NEt of NWt 11
SE.!z;of, NE.!z; 11
NW.!z; of SW~ 12
NE.!z; of 'NE.!z;' 13
NEt- of SW~ , 7
NEt of,NW.!z; 8
NE~ of SW.!z; 5
NW1- of: NWl' 4'+ , 4

SW.!z; of NW.!z; 5
SE.!z; of NW.!z; 6

,SW.!z; of,Ny;r~, 6
NE.!z; of NE.!z; 12
SE.!z; of SW.!z; 27
NE~,oLNWt 29
SE.!z; of NW.!z; 30
SW.!z; of'SW.!z; 29
SE.!z; of SEt 25
SE.!z; of SE.!z; 15
SW.!z; of NE.!z; 2
SE.!z; of SE.!z; 27
NE.!z; of NE.!z; 29
SH.!z; of NW~ 28
NE.!z; of NW.!z; 32
SE~ of NW.!z; 31
SW.!z; ofNw.!z; 31
SE.!z; of NE.!z; 12
SWt of SE.!z; 31

'NWt of NW~ 6
SEt of NE.!z; 11
swk of SE.!z; 18
NE% of NW.!z; 19
NE.!z; of NW.!z; 19
SEt of NW.!z; 19
NEt of SW.!z; 29
SW~ of SE.!z; 24
Swt of SW.!z; '24

, SWt 'of NW.!z; 25

T. R

'44 30
44 20
44 20
44 20
44 20
44 19
44 19
44 i9
44 19
44 19
44 19
44 19
44 20
45 19
45 19
45 19
45 19
45 20
44 20
44 20
45 19
45 19
45 19
45 19
45 19
45 19
45 20
45 19
44, 19
44 20
45 19
45 19
45 19
45 19
45 19
45 20
45 20
45 20

Larval
1969

1. 33

o

.33

o

.33

o

2.33
1. 33

20

Counts
1970

1
o
o

.33
o
o
o
2.67
o
5

15.67
13.67

1.67
2
1
5.67 '
4.67

23
o

.33
1
1. 67

.67
1. 67
2.67

.67
2.33
1.33
4.67

.33
1.67
8.33
8
6.67
9.33
3

.33
3.33

Egg Mass
1969

.33

.33
o
o

.33
o t

.67
1.67

.33
2.33

10
13

2.33
o

.33
8.67
2

44.33
o

Counts
1970

.67
o
o
1.67
2.33
o
o
3.33

.67
8

18.33
16.33

4
2.67
1

13
6

21.33
o
1.67
2

11. 33
.67

17.67
7
6.67

10
5.67
7.67
o
1
2
2
2.33
9.33
3
1. 67
3.33

I
" ..

Genera]., Andr~\vs Nursery Survey

ALate fall survey was conducted in General Andrews Nursery

near Willow River, Minnesota to evaluate the potential of pine

tussock distribution when the seedlings are programmed for lifting

in the spring of 1971. A total of 151 plots of pine seedlings

23



were inspected totaling 2,885 seedlings. Two dormant second

instar tussock larvae were found. A total of 72 plots were

taken in other conifers (primarily spruce) totaling 1,9~7

seedlings and no dormant tussock larvae were found. With the

extremely low seedling bed counts, it was determined that the

potentiq1 tussock population distribution would not measurably

increase any local population in other portions of the state.

Thus, no controls are projected for the seedling beds in 1971.

1970 Pine Tussock Development

May 18 - Second ins tar larvae began emerging from dormancy

in east-central Minnesota.

May 20 First observed larval feeding on jack pine.

June 5 - Larvae mostly in the third instar but many

still in the second instar.

July 8 - Larvae mostly in the fifth and sixth insta~s.

Some defoliation apparent in jack pine tops.

July 13 Larvae just beginning to pupate.

July 17 Feeding virtually complete.

July 24 - Mostly in pupation in northern Pine County.

Beginning adult emergence.

July 30 - 52% pine tussock adult emergence. Eggs commonly

observed on jack pine.

August 14 - Pine tussock still mostly in egg stage but

many first ins tar larvae observed.

1971 Outlook

It appears that controls will not be needed in 1971 but

chemical standby measures will be ready in case the tussocks

don't read the book. A 1971 biological survey wi~l be set up

primarily to detect the incidence of polyhedral or cytoplasmic

viruses but also will include parasites.
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,JACK' PINE' BUDWORM

Ch6ristoneura pinus (Freeman)

I
I

"

'-,

I :.rae'year'; 1970,.was the·third successive year waerethere

was generally very light to no jack pine oudwormdefoliation

in Minnesota. There were a few moderately defoliated pockets

in east-central and northeast areas of the state. Ove~all,

the 197u counts were even less than those in 1969.

1970 Surveys

No aerial survey. was conducted because of the low leve~

of defoliation. A dropcloth survey with p19t distribution

in all of the jack pine stands was conducted. Thi~ gives

relatively little additional information on the budwoTffi

(defoliation and foliage retention of Dew and old needles are

the primary jack pine budworrn survey targets) but does have

value on population trends of other jack pin~ defoliators

that would otherwise be very difficult to get. In any event,

the budworrn counts were consistantly.low.

1970 Development

May 26 - Male cones swqllen but no active second instar

budworrns found.

May 31 - Southern, open grown male cones ripe, some

actively feeding budworrns in central Minnesota.

June 3 - Second instars beginning to feed on staminate

flowers in east-central Minnesota.

June 30 - Budworrns average about one inch long in cent~al

Minnesota.

25



July 8 - Most in larval stage but fair percentage in

pupation.

1971 Outlook

No egg mass survey was programmed because of the very

low overall budworm population. If defoliation increases

substantially in 1971, egg mass counts will be taken, other­

wise probably not. It· appears that 1971 defoliation will

be negligible in most of the jack pine area with a few

possible moderate to heavy scattered spots in ea$t~ceptral

and northeastern Minnesota.
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INTRODUCED PINE SAWFLY

Diprion similis (Htg.)

Distribution
of

Introduced
Pine

Sa\o1fly by
County

-:"",--
_. _ ~ .... - f·t·

Since the introduced pine sawfly was first observed in

Minnesota in 1939, this pine defoliator is now found from

the south to. north borders of the state. With the widespread

a:nd :'sca'tte'red distribution oJ white pine in Minnesota,

comprehensive surveying on this insect is virtually impossible.

Most of the records on serious

defoliation locations depend

upon cooperative reports and

requests for aid to interpret

~ prqplem ano recommend
..:-..-....
contn?ls~

For the last several years,
: "'( '.'; :::. '.<#' '. ,,! .'

low levels of first generation

damage and widely scattered

areas of second generation
damag~;w~~··:~bs~rved. The'

, .... ..
. . . ~ .

last public la~d controls were

in 1965. If -there were small

pri~ate.!~ontrols, they were

not reported. In 1969, there

\o1er~\' 'SPbt'~"of '~'~co~d generation

"

; ,

· I
; I

I
· I

i I

'I
I

· J

• ". ;.~ .... ' '). ~ .• ". J-:....;: J ~ '.' ': • .,

damage in Crow Wing, Morrison, and Todd Counties •
.. ; \ . .r:.. .: ~ ...' ., (: '... ~ : '.: ..' .' ' :

In 1970 ~ first generation populations were 10\01. The

second generation of introduced pine sawfly caused serious

27



Isanti CO\lnty - S'evere defoliation of a mature white pine

forest area northwest of Cambridge, Minnesota was reported

by t~e area,'offi~eof'the Minnesota Division of Lands and

Forestry, located in Cambridge in early Septembe~, 1970.

"Fie~d observatio?s were made by personnel of the forest pest

section ,~rt', jcooperation with foresters. Much of th~ white pine

had rec§ived severe' 'defoliation, especially in the tops. An

emergency, spray ·',pr'~gram.was set up by the M:i:-nnesota Department,

of Agriculture and treatment was conducted on September 10.

"

I

South~rn Cass County

t . i

I
, I

T 134~_.. _,1 ': ,I.
i i

T133 , \ i
:/ I

R32 R3l R3Q R29

Spray area

T 136
i

T 135 l ,.

;. -

1970 Chemical Controls

Southern Ca$s County - Chemical
,", .~

control with a foliar application

of malathion in water was applied

by aircraft on September 3, 1970. "

The area covered was 'approximately

160 acres on a p~nninsula extending

into Gull!Lake northwest of Brainerd.

defoliation on mature white pine stands in Isanti, MQrrison,

Cass, and ,Crow Wing Counties. Chemical control was used in

Isanti and southern Casso Additional light to moderate

populations were observed in Itasca, St. Louis, Carlton,

Pine, Koochiching, Aitkin, Mille Lacs, Wadena, Becker,

Mahnomen, Hubbard, and Beltrami Counties. There were probably

a number of more serious small acreage defoliation areas that

were not reported from the above areas. Light populations

were recorded on jack pine in central and east-central

Minnesota.

:':Whi.t~",pine was the, primary hos.t, but

N'o'rWay. "pine was also 'defoliated.
.". "

Severe ,thitmi~g was apparent in the

white pine tops.

: .,

", '.:
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Close post spray observations'

revealed 85% defoiiation in many

of the white pine tops.' A number

of trees will be marked for 1971

,
i

,I ",.. --+----.--+ -"'--4--_.. -
I '

,.
. .' ...- - .. ~ ...

I..---r--~L~~
l.

T 37

T 35

T 36

T 34.

Application was by helicopter with Sevin at the rate of one

pound actual material per 1.5 gallons of water per acre.

Coverage of the highly affected areas was very good and control

in the sprayed locations was excellent. Inspec~ion seventy-

Spray County two hours after application revealed
area

very little new frass. Dead larvae

littered the ground beneath pine trees

and no new cocoons were observed.

R25 R24 R23 R22 observation.

1970 Development

June 19 - Larvae are in the last ins tars of the first

..J

generation.

July 25 - The first generation is mostly in the cocoon

stage with no reports at this time of any high population areas.

August 14 .- Mostly in the cocoon stage but second genera...

tion early instars common•

·September 2 Mostly last instars causing serious defo;Lia­

tion in Cass and Itasca Counties.

, I

.... :
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ASPEN LEAF TIER

Enargia decolor

Iri'1968, widespread defoliation on forest and

reproduction aspen 'was recorded. The insect involved was

identified as the aspen leaf tier, Enargia decolor.

_. In' 1969, defoliation was less intense than 1968, but

was more· widespread. Most of the defoliation was on repro­

duction aspen in scattered locations in ten counties;

Koochiching, Beltrami, Itasca, Hubbard, Cass, Crow Wing,

Aitkin, Pine, Carlton, and St. Louis. Defoliation was

observed from June into August.

1970 SurVeys and Observations

Defoliation was again widespread but very scattered.

Much of the damage was on reproduction aspen but forest

stands received much more defoliation than in 1968 or 1969.

Most-of the forest areas affected were a few trees to approxi­

mately 40 acres in size with the most severe defoliation

about 50 to 60%. Defoliation on some roadside and repro­

duction aspen was in excess of 90%. The same counties as

in 1969 were involved. The 1970 defoliation observations

indicate a trend in north to northeast direction. Many aspen

leaf tiers were found in the heavy aspen tortrix defoliation

areas.

1970 Development

June 7 - Early ins tar larvae observed on roadside aspen.

June 17 - Larvae mostly in the third instar in Aitkin

and Itasca counties.
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June 30 - Some larvae to one inch in length. Defoliation
. . .. .'

averaging 30% in scattered locations' in Gass County.

July 8 - Most larvae are one inch. in length.

July 15 - ~iarVaeabout one ~nd one-fourth inch, still

actively fee~ing in northern,Minnesota~ Some adult moths

observed.

juiy'Z2' ~' Moths commonly observed in northern Minnesota.

Some larvae stii1' present •.

.: .

", :.

.' ~

" '
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WALNUT CATERPILlAR

Dat~na ~ntergerrima (G. & R.)

Many reports, of scattered defolia~ion by the walm.~,t
• 1 ", •

caterpil~ar were received in Aug'!-1st of 1970 from,southwest~
.. " .

south central, and southeast portions of Minnesota. T~e

rep~r:t~d defoliation was on black,walnut in yards, boule:vards,

and windbreaks. It appears that the i~tensity of defoliation,

has increased each year over the last several years.

VARIABLE OAK LEAF CATERPILLAR

Heterocampa manteo (Dbldy.)

The 1970 defoliation by the variable oak leaf caterpill~r

was expanded considerably over that of 1969. The only

reported 1969 defoliation was in Ottertail County where this

year damage was recorded in sporadic locations in much of ,

the forested areas of west-central ,and northwestern Minnesota,

The areas of moderate to heavy damage, primarily on oak and

basswood (but including other broadleafs) included spots in

Kandiyohi, Ottertail, Itasca, Mahnomen, Clearwater, and

Beltrami Counties. Light defoliation and larval reports

were received from Stearns, Pope, Isanti, Todd, and Cass

Counties. It is an assumption that there was extended light

defoliation in adjacent counties to those listed above.

The largest area of heavy defoliation (almost 100%) was

in Ottertail County, covering over 5,000 acres, in the vicinity

of Battle Lake, Lake Blanche, Lake Emma, Clitherall Lake and

points north to Frazee and Perham. The total estimated acreage

in the moderate-heavy defoliation class is 25,000 ac~es over

all of'the above counties.
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OAK SKELETONIZER

Buccalatrix ainsliela (Murtfeldt)

• I "

Widespread feeding damage by the oak skeletonizer was

observ~d and reported in 1970. The primary host was red oak.

Extensive areas were observed by aircraft in the southeast
. .

quarter of the state, concentrated mainly in the river va~ley

and lowland locations but also ·-in a number of highland areas.

The areas of damage inclupe

HoustQn, Fillmore; Winona,
." ••••'lJ:••!);or; f'~~:l .':~ .. , .. ' , ..: . " ".'. .'

o;·t:i~~~~.ha~'Gp·odhue ~ Dakota,
• ''t,"!.-, ;; ~ .. " .:.,. .:.:".... .: . .•

Washington, _:Ram~ey,. Chisago,
!;:" .. : . . - '-:', , .,'

Sherburne;· ·.Anoka,Almsted,

Becker, Is~nti~ crow'~~~g,
Benton, Morrison, Stearns,

Scott McLeod, Sibley, Pope,

Carver, Renville, Kandiyohi,

Douglas, Wadena, Cass, Mille

Lacs, Meeker, Wright, and

Todd Counties. It is likely

that other counties received

some damage but w~re not

repo~t~d•.

Two periods of skele­

tqnizing were ob~erved: late June-early July and September-

early October. The damage by both generations (when heavy the

leaves appear brownish, obviously giving the oaks a diseased

appearance. Many requests for oak wilt assistance were received.)
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YELLOW HEADED SPRUCE SAWFLY

Pikonema ala'skens:Ls· '(i~oh.)

",

: .. -:;u .': .. ~ ~.:,-, l .; .
I ,: r

~-----;.--,------"

~":'

5/8 inches long.

July 1 - Larvae 'in

last instars.

July 20 - Feeding

virtually completed,. very,. . .
few larvae observed.

, 1970, Yellow Headed Spruce Sawfly

Observations By 'County

seco~d ins tars with a few

1970 Development

,.' .June 17 .;. First and

".~..
eggs still hatching in

northeastern Minnesota.

June 24 - Larvae now

The yellow headed spruce sawfly again caused widespread

but scattered defoliation to plantation ,and roadside white

spruce in the ~orthern half of Minnes~ta and to a ~ch lesser

degree on black spruce. Populations increased slightly in

Koochiching and northern

St. Louis'Counties after a

1969 decrease.

';, .

•• I. _ "
" J

" \

"
"..
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SARATOGA SPITTLEBUG

Aphrophora saratogensis (Fitch)

Early 1970 winter surveys (scar damage) for saratoga

spittlebug damage revealed five plantations in St. Louis

and Cass Counties with scar counts averaging over fifteen.

Early summer nymphal surveys in these piantations revealed

low populations. Late summer and fall plantation checks

showed no serious "flagging" of Norway pine.
'\ ··f. ".;

RED SQUIRREL~,
,- ..

• /' I • • . .'" • •i . . :. ;:;, ~.: . .' .

The red squirrel was causing measurable damage to stag-

nated black spruce areas in northern Minnesota in 1970. These

trees are selected and cut for Christmas trees. When the... ~':

squirrels we~~ gathering cones in the fall, many cone-bearing
,. _.""!-o ; .... ;. ",: .".

~~~limbs ~eie cut off a.n~,dropped to the ground resulting in a
-~ ~ ..~. .

larg? vac'antY"'in the tree. When this, happened,- the tree was
"

ruinec}-...£o'r the Christmas tree market. 'Also; the tree never

grows out to coVer such damage.

This condition was noticed in past years but was never

so damaging in the reproduction trees.
,.'

,
" ,

. ',;. RED-HUMPED OAKWORM

Syrnrilerista canicosta (Franc.)

4

,,'

High populations of the red-humped oakworm were observed

in Ott"ertail County in the same locations as the variable oak
¥ "

leaf ~cat:erpillar. ;".Defoliation was primarily on oak. There"

were no reports of this insect in 1969. It was estimated that

~p~r~xima:teiy;'2()t of the oak defoliators in this area were the

red-humped oakworm and that the population would have been

capable of light to moderate defoliation if no other insects

were involved.
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PINE ENGRAVER

Ips pini (Say)

In 1970, three small locations suffered some mortality

from damage by Ips pini, as indicated on the map. The

Sherburne County infestation included only five ~cres of

jack pine (five-inch DBH). The bark beetles ~lt~plied in
slash from thinnings the

previous year. The St.

Louis County area, east

of Tower, was a portion

of a 1969 tornado path

through seven-ten inch DBH

Norway pine in a lakeside

residential location. Some

salvage was made in late

1969 but many of the logs

were left in piles. The

bark beetles multiplied,

emerged and attacked the

adjacent healthy pines

causing some mortality.

The Wadena County

location covers about 20

acres of Norway pine (five~inch DBH) and the problem was ag~~n

due to slash from thinnings.
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OTHER 1970 FOREST PROBLEMS

..

Birch

Jack Pine

Forest Insect

Agrilus 'anxius, (Gory) ,
Bronze Birch Borer

Anisota.virginiensis (Drury)
Bro~ Anisota Oak

Anomala 6blivia (Horn)
Pine Chafer'

Host Location

Widespread

Douglas County

Central and
east central
Minnesota

Observation
Date

June-August

August

Early July

Comments

High incidence on orna­
mentals

Adult stage, populations
low

Mountain Ash

Located in 'Charles, .
Lindberg ,S',tat'etPark:,:;;' .

Populations lower than
usual-most problems in
Scotch pine

Reports from northern
half of state

','\'

Aphropho;ra para,l-~;ela (~ay) Pines
Pine Spittlebug

Caliroa cerasi:(~iimeaus)
'Cherry Slug '.

Cameraria cincinnatiella Bur Oak
(Chambers)
Gregarious Oak Leaf Miner

Chermes cooleyi (Gillette) Colorado Blue
Cooleys Spruc~ Gall Aphid Spruce

Chrysqll}elqB~r,~ptq':(F--abt::icius)
Popfar Jeaf be-etle ,.,' Poplar

:. ..; ~.. ' ~ . .' . . . '- .

Cohta·rinia vLrginianae(Felt)
Chokecher'PY' Midge~' ;': ;:;~: Chokecherry

Corythucha ulmi (Osborn & Drake)
Elm lace bug Elm

Widespread

Scattered

St. Paul-Mpls.

Centxai Minn.

Winona·

~icl~spread

Central Minn.

Scattered

37 ;-<.

Early July

late May-June

July

July 10

September·

June

June

July

Minor

.,

."

':'

~ ., .:

Numbers gener:ally"low

Southeast Minnesota
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)ioryctria zimmermani (Grote)
Zimmerman Pine Moth Pines

Elaphidion villosum (Fabricius)
Oak Twig Pruner Oak

Scattered June-July

Southern half of July
Minnesota

Comments

Many samples received
but defoliation very
minor-up to moderate
defoliation

Localized and scattered
stem infestation and
damage, primarily on
white and Scotch pine
but also Ponderosa,
Norway and jack pines.
Widespread twig damage
especially on Norway
pine.

Many reports and samples
received, primarily
from municipal locations
Yards littered wLth
twigs containing larvae.

Observation
Date

July- August

Location

Scattered

Host

Willow, Hickory
white oak

Forest Insect

)atana ministra (Drury)
Yellow-necked Caterpillar

Green ashEriophyes fraxiniflora
Ash:Flower'Gall

Eucosma sonomana (Kearfott)
Jack Pine Shoot Borer Scotch pine

l"enusa pusiLl..a (Lepeletier} Paper Birch
Birch teaf miner

, ."

l"enusa ul~i (Sunde~ali)"" Elm
Eim leaf miner

Widespread

Scattered

Northeast Minn.

,
Wid~spiead

June-October

July

June-July

June,Jul'y

Moderate

Moderate to heavy minIng
~'inscat:t,e,red locations

Widespread' in central , .'
south-c~nt:.ral a?d_south.,
east Mi,PIlesota .

. : ~ -,'

-', " :'"

,
..:,',
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Forest Insect Host Location
Observation

Date

•

Comments

J\lne

Late July- Overall populations at low
early August levels. A few moderate

plantation and roadside
problems.

July-August Very light populations

fylobius radicis (Buchanan) Scotch pine
Pine Root Collar Weevil

fyphantria cunea (Drury) Aspen, apple
Fall Webworm

"ecanium fletcherii (Cockerall)
Fletchers scale

1alacosoma americana (Fabricius)
Eastern Tent Caterpillar Prunus

~eoborus amoenus (Reuter) Ash
Ash Plant Bug

~eodiprion abietis (Harris)
Balsam Fir Sawfly Spruce

~eodiprion lecontei (Fitch) Jack pine
Red-Headed Pine Sawfly

~eodiprion nanulus nanulus Jack pine
(Schedl)
Red Pine Sawfly

~eodiprion pratti banksianae
(Rohwer) jack pine
Jack pine sawfly

~ymphalis antiopa (Linneaus) Hackberry, elm
Spiny Elm Caterpillar aspen

Widespread

Northern Minn.

Mpls-St. Paul

Very scattered

Widespread

Ottertail Co.

Central and
east central
Minnesota

Central Minn.

Central Minn.

Scattered
throughout
state

39

April ­
September

July 29

June 26

May, June

June-July

Late June

June, July

Widely scattered observa­
tions and reports with
some scattered mortality,
needs more field evalua­
tion.

Second and third instars

Crawler stage

All reports from the
northern half of Minn.

Up to moderate defoliation ~
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Forest Insect Host Location
Observation

Date Comments

Pachypsylla celtidis-man~a (Riley)
Hackberry Nipple Gall Hackberry

Pachypsylla globulus (Riley)
Hackberry

Widespread

Wabasha County

May through
August

October

All reports from the
southern half of state

Paleacreta vernata, Alsophila pometaria (Peck) (Harris)
Cankerworms Elm, oak Widespread and

other broadleafs scattered
May-June Observations and reports

on cankerworm defoliatio
scattered throughout
the state. St. Paul
conducted chemical
control with Sevin.

Pemphigus populi-globuli (Fitch)
Poplar petiole gall aphid/Cottonwood

Pineus strobi (Hartig) Pines
Pine bark aphid

. Pissodcs strobi (Peck) White spruce
blue spruce
'white pin~

Norway pine
jack pine

Carver County

Widespread

Statewide

40

Late June

July-August

May-August

Overall populations appear
to be down from 1969.
Many observations on
white and Norway pine.
Some control in state
nurseries on Norway pine

Apparently causing
increased damage on orna
mental and plantation
blue spruce-many samples
received. Overall low
white pine incidence,
spotted incidence on
Norway and jack pine.
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PristoPhora erichsonii (Hartig)

Larch sawfly Eastern larch

Forest Insect Host Location

Northern half
of Minnesota

Observation
Date

June-August

Comments

Widespread moderate to
heavy defoliation over
most of 500,000 acres of
tamarack. Defoliation
about the same as 1968
and 1969.

Moderate

Much lower popu~ations

compared to last several
years. Flagging of jack
pine twigs much less
noticeable. Some
moderate to heavy infesta­
tion in central Minn.

Causing scatterd mortality

Most numbers found on
apple-light and scattered
numbers on aspen

Causing some twig mortality

May-June

May

August

July­
September

June

August

Blue Earth Co.

Widespread

Kandiyohi Co.

Scattered

Scattered

Roseau Gmm-ty

Jack pine

Hackberry

Bolleana poplar,
beetle aspen

Apple, aspen

>colytus muticus (Say)
Hackberry Engraver

~anthot-eras forticorne (Walsh)
Oak Fig Gall Oak

>aperda calcarata (Say)
Poplar & cottonwood leaf

>chizura concinna (Smith)
Red-humped caterpillar

Pulvinaria innumerabilis (Rathvon)
Cottony Maple Scale Maple

~etinodiplosis resinicola
Pine Pitch Midge
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1970 FOREST DISEASES

DUTCH ELM DISEASE

Dutch elm disease continued to spread slowly in Minnesota,

although the disease was found in thirteen counties for the

first time in 1970. The total number of positive cases from

Minnesota municipalities was 795 for this year. This does

not represent all Dutch elm disease in the state, as there is

little sampling or surveying for the problem on rural elm trees.. .

There are· two major rural epidemic areas. One is in south-

east to south central Minnesota, centered mostly by the Root

River and tributaries. The other is along the Mississippi

River from Anoka to St. Cloud. In the later two areas alone,

many thousands of elms have died from Dutch elm disease in

the last few years.

In addition to these two major outbreak areas, there are

numerous other small outbreak areas in the southern half of

Minnesota. Most of these are only one or two trees in each
L ..

•~

positive cases1964 - 54

1965 - 23

1966 - 49

location.

The map represents the incidence of Dutch elm disease by

county. In St. Louis County, the disease is only in Mt. Iron

and in Crow Wing County, it was found only in Ironton.

The heaviest municipal incidence in 1970 was St. Paul with

207 positive cases, Albert Lea with 47, and Austin with 90.

Below is a listing of the number of cases of Dutch elm

disease by year. Almost all of the positive cases are from

municipal locations.

1961 - 8 positive cases

1962 - 2

1963 - 43
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DUTCH ELM DISEASE INCIDENCE BY COUNTY
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1967

1968

139 positive cases

283

1969

1970

549 positive cases

795
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CHRYSOMYXA SPP 0

(Rust of black spruce)

Spruce needle rust is a disease which causes loss of many

of the old~r needles as well as some of the new year's growth.

It gives the trees a shabby appearance after one epidemic season.

This rust has been causing serious defoliation to stagnat~d

black spruce for several years and increased in severity in 1970.

The black sp~ce in these areas are marketed for Christmas trees

''''Clhnually.The rust is causing considerable concern. Not only

is the ,defoliation causing unmerchantable trees but in a number

of cases trees were almost completely denuded with the needles

piled in the bottom of the crates when arriving at the destina­

tion. In the latter case, not only is there tree loss but

potential customer loss.

The areas involved in Minnesota are scattered but include

considerable acreage in Koochiching, Lake of the Woods, Beltrami,

Roseau, Itasca, Cass, Aitkin, St. Louis, Cook, and Lake Counties.

The rust is widespread in many of the swamp spruce locations

over all of the above counties.

A 1971 program is being planned to survey this problem to

check spore transmission from the alternate host, Labrador Tea,

the duration of airborne spores, and other aspects of this

problem. The objective of the s~rvey is eventually to evaluate

cultural or chemical controls or a combination of such.

BROWN SPOT NEEDLE DISEASE

Scirrhia acicola

Brown spot needle disease affects most or all species of

pine in Minnesota but so far the disease has only been found

on Scotch pine in Wabasha and Dakota Counties. There is little

44
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doubt that the disease is much more widespread than is recorded.

Surveys in the next few years should prove this out., It is

difficult to predict what impact such adiseas~ w;i.;Ll, have on

pine plantations, but it has already caused severe Qamage to

Christmas tree" Scotch pine plantations in Wiscqns;i.1ll.

LOPHODERMIUM PINASTRI

In 1969, Lophoderrnium pinastri, a pine neagle ca~t, was

,;£pund' in two private nurseries in Sherburne CO\l1;1ty. In 1970,
... ~
tfi~"di sease was identi fied from Crow Wing CO\lnty q,n Jack pine.

There is little doubt that this disease is qui~e wid~~p~ead

in Minnes6t.a and needs more detection survey~. The, prima,ry

problem area again is the Christmas tree pla,ntations ~npnur~eties.

':;-".

LEAF ANTHRACNOSE

'This'disease was very common in the sO\lthe:rntwo-thirds

of Minnesota in 1970",causing leaf spot and leq.f

the trees a,shabby, semi-defoliated appearange.
~. . .

commonly reported, with sugar maple and lombardy poplar a,1,so

being affecte'd.

OTHER DISEASES

•
!

Disease

East.ern Oak Gall

Cytospora Ca,nker

Balsam 'Ne'edle Rust

Fire Blight

Nectria Canker

Host

Ja,ck pine
Scotch pine

White and
blue spruce

Balsam fir

Mountain Ash

Hardwoods

45

Location. "(,,

Centra~

Minnesota

Scattered
ornamentals

North central
Minnesota

SW Minnesota

Widespread

ReR?,rt!;, ,D,~te
May..;?~pteJ!lbe1;'

May-July

Mid-July

Septernbe1;"

May-September
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Known Oak

by County1970 Surveys, Reports
and ObserVations .'

'An aerial survey

over southeastern

Minnesot'a, primarily the .;~.

Minnesota Memorial Hardwood

Forest, was flown on July 21-23, 1970. Observers and recorders

were: Jordan Wheeler Minnesota Dept·. of Agriculture

Gerald Hecht Minnesota Dept. of Agriculture

";"j.:.:..~ . ~ .<:fohn"~Nelson Minnesota Div. of Lands and Forestry

'.'.,.:::'i:.rohn'Dowd Minnesota Div. of Lands and Forestry

Art Hendrickson Minnesot~.Div. of Lands and Forestry
. ~ -. ;

The purpose of this ..flight was to make a rapid interpreta-

tion of·t};1e present situation with 'oak-'wilt in the Minnesota

Memorial Hardwood Forest. There are commerical oak forests in

, t . .... ., . ~

wilt; so is the western
" .

spread, as far as Mankato

and Blue Earth. The
. " . i

incidence west of these

two municipalities is

not well established.

.Oak wilt was first 'found in Minnesota in the early 1940's

although;~he'diseasewas apparently here before that. Without

factual record; ,it· is any.body.·' s' guess. The map shows the·

present area of established oak wilt in Minnesota by county.

The northern line is

quite well established

by samples f~o~ dying

oaks th~tCwere ~ultured
~. ',~.

and identified as oak

'. ,
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the more southern portion of this forest, the balance being

primarily a scrub level of red oak. Municipal areas were

not observed, ,thus they are not in the report.

Procedure

East-west flight lines were flown four to six miles apart

at 1000 feet altitude. River valley systems were also flown.

A Cessna 172 was used traveling at approximately 100 mph.

Besides the pilot, there was a navigator and two observers

sketching and marking problem oak locations on large scale

county maps, as well as blue line reproductions of the Mark

Hurd 'aerial photos.
; .

,Area Boundar:ies
.. ;

North - State Highway 97 in Washington County

South - Iowa border

East - Wisconsin border

West - Washington County Road #5, continuing south­

wards to' Fed. Hwy., 52, to B.ader; State Hwy. 57

to State Hwy. 30, Fillmore County line.

General Observations

The heaviest damage follows the same general areas where

red oak trees are found. The area along the Mississippi and

St. Croix Rivers and those tributaries westwards from these

rivers for,a dista~ce of ~hirty to forty miles showed the

heaviest ,incidence. Site location appeared to be important

since the higher incidence was on well-drained limestone areas

"with ,south facing slopes. The droughty location probably

reduces the vigor of the oaks causing some dieback and inviting

potential vectors of oak wilt such as the Pseudopityophthorus

~. This latter aspect was not investigated and is only

assumed at this point. If cooperative agencies feel additional

follow-up on this aspect is needed in 1971, it will be processed.

Such has not been determined at this time.

47



Summary

A total of twelve different locations observed from the

aerial survey were sampled for oak wilt and all twelve cultured

positive in the laboratory. This is not saying that all dying

and dead oaks in the survey area were caused by oak wilt, but

it does suggest that a high percentage is due to this disease.

Even though there are many rural locations with oak wilt,

some of them quite extensive, it must be realized that oaks

in this area have been dying for possibly thirty years or

more. It was estimated by ground survey (following aerial

mapping) that an average of three to five oak trees are currently

dying per section of area covered. Less than 5% of the sections

covered in the aerial survey were appraised for current mortality,

thus much follow-up in this respect remains for 1971. Possibly

with more intense sampling the above figures will change some­

what. In any event, it appears that there is an extremely low

percentage of current mortality. When specific sites (with

adverse locations) are considered, oak wilt may cause a much

higher rate.

Conclusion

Apparently this survey gave us some indications of current

oak wilt condition, but much more field work must be done in

1971 to lend more fact. Also, flying at four to six miles, lines

did not give complete coverage to the survey area. Many small

locations were no doubt missed between two flight lines. This

is not extremely important to the,objective of this survey,

since percentages of dying oaks will be taken from plot locations

close to the flight lines.
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aff~cting both Norway (red) and jack pine. Two infected

planta~ionswere discovered in the Superior Forest in the

vicinity of, the Sawbill Trail, Cook County. In 1970, '

'fourteen.'in~ected plantations were located in the Superior
•"I' '. •

Forest in ,Cook and Lake Counties by the U.S. Forest SerVic~

and one in Lake County on state lands by the Minnesota Depart­

ment of Agriculture as shown on the map. Rather comprehensive

surveys. were set. up ',by the Minnesota Depa:I~lTIenf, of Agriculture

radiating b~t, from the above infestatiol:l"~rea,~nci including
I' • .' • " ",

St~:. 'LoU~~; Lake' and Cbok Counties.' S.pot 'surveys (not compre-

he~'~f~'e)' ·were :il's'6 -made', ~;n Lake, o'f the Woods, Koochiching,

Beltrami, and Itasca Counties. No further positive diagnosis

was made. A number of suspect plantations are still being

sampled and this will con~inue well into 1971.

The total signif~cance of' Scler6derris canker is not

completely known at:,·:this time. This is especially the case
,~.: .'. .

for northern".Miri~e~otawhere cool temperatures and heavy snows

are factors favorable to 'such a 'disease. The present approach

is to survey for distribution and to evaluate plantation losses­

no controlsa.ie~progranuned.

SCLERODERRIS CANKER

~'. ;

,
'.-

..

Scleroderris lagerbergii

Scleroderris canker was first found in Minn?sota in i969

. ~.. ......... /
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14 Infected Plantations

E::l

One Infected Plant

Two J;l.arbors
~/

/
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