
RESULTS OF FOREST INSECT AND

DI SE ASE SUR VE Y S IN THE

C E NT RA L RE 6 ION 0 F 0 N T A R I 0,

1 984

(FOREST OI STRICTS: HURON IA, LINOSAY,
CAMBRIOGE, MAPLE MIO NIAGARA)

H.J. EVANS, R.J . SAJ AN and H. BROD ERSEN

GREAT LAKES FOREST RESEARCH CENTRE

CANADIAN FORESTRY SERVI CE

GOV ERNMENT OF CANADA

1985

MISCELLANEOUS REPORT NO. 22

saknight
Typewritten Text
1985

saknight
Typewritten Text
PDF

saknight
Typewritten Text
32179



lO Mi nist er o f Supply and Service s Canad a 1985
Cat alo gue No. Fo 29- 8 / 2 2E

I SBN 0-662- 13956-9
I SSN 0826- 0222

Additional copies of this publication
a N availabl e at no charoge f.,.om :

Info7"ltlt icn Office
Cr-eat Lakes Po.,.est Researoch centre

canadian Po.,.e8t~ Se'I"Vice
eove J'"P'V'!'lel1 t of Canada

P.O. Box 490 •
sault Ste . Ma .,.ie, Onta.,.io

P6A 5117



SURVEY HIGHLIGHTS

The 1984 field season i n the Cent ral Region was highlighted b y
the po pu l at i on declines of several i ns e c t species . These included oak
leaf shredde r, ce da r l eafminer, a nd both birch and oak s k e l e t oni ze r s .
Increased population l evels were recor ded for the l a rch case bear er and
fall webworm . whereas l evels of pe rennial pests such as the birch l ea f ­
miner remained s t a t i c . Endemic populat ion l evels of the gypsy mo t h wer e
monitored, while s u rveys _fo r the Eur ope an r ace of Sc l erode rris canke r

' pr oduced negative result s. Surveys were conduc t ed f or Eutype l la canker
of maple, Armillaria r oot rot and dle ba ck condition of mapl e , oak a nd
ash as well a s f or ab iotic f actor s s uch as f ros t aud winte r dr yi ng .

Special su rveys of con ifer pl antations and of seed and cone
pests were conduc ted, wi th white sp r uce being the s peci es examined t hi s
year. Surveys were also conduc t ed f or pests which have been f ound i n
ad joining provinces but not ye t i n Ont a r io , e .g ., the birch casebeare r .
Results of this survey were negative. The gypsy mo t h l arva l and adul t
trapp i ng progr am i n provinci a l parks was repeated . Special emphasis wa s
placed on detection of ash yel lows , a condition associated with ash
dieback. As part of a prov i nce-wide s u rvey a plot wa s established i n
the Central Region to f or ecast and de tec t acid prec i pi tat ion damage to
the forest.

Personnel changes occur r ed In the Forest Insect and Di s ea s e
Survey Unit with the r etirement of H.J . Weir and the transfer of C. A.
Bar nes i n 1983. R.J . Sajan i s now respons i ble f or t he Lindsay District
and H. Brodersen covers the Niagara Dis t r ict . H.J. Evans cont i nues t o
work i n the Cambridge , Hur onia and Maple d istr icts.

The format f or t his r eport r ema ins unchanged f rom tha t of 1983 .
I ns ects and di seases are categor ized as fol lows :

Major Ins ects or tneeaeee

capabl e of caus ing ser i ous inju ry to or death of living trees or
shrubs

Minor I nsects 0 1' tneeaeee »

capabl e
seri ous

of s poradic or
threat t o living

l ocalized i njury
tree s or shr ubs

but not usua lly a

Othel' For es t Ins ects/ Diseases (TabZes )

Thes e t ables provide information on two t ypes of pest :

1) those which are of min or i mportance and have not been known
to caus e serious damage t o forest trees

*No minor diseases were report ed in t he Central Region In 1984 .



Fr on t Ls p l ' c '

Webbing and de foliation of
ash (Fraarinue spp , ) caused
by the fa l l webworID) HyphantPia
cunea (Dru. )

Windsnap 0 - main t m at t he
poin t o f can er aus d by
Eutype l la cank r ) Eu ypeLla
paraei. trioa Dav i ds on & Loren z



2 ) t hos e which a r e capable o f c ausing s e r i ous damage bu t , be ­
c aus e o f l ow po pu l at i ons or f or o t her r e a s ons , d i d not c aus e
ser ious damage i n 1984 .

The va l uab le as sistance an d co o pe r a t ion o f personnel o f the
Ont a rio Mi nistry o f Nat ura l Res o urces , Agricul tu re Canada , other gove rn­
ment agencies and privat e indiv iduals during the 1984 field s eas on a re
gratefully acknowl edg e d.

H.J . Evans

R.J . Sajan

H. Brodersen
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INSECTS

Najo}" Lnsectie

Pi ne Fal s e Webworm. Aeant hoLyda erythrocephaLa (L. )

Population l e vels of the pine f alse webworm remained s i milar t o
those encountered in 1983 . Quant i t a t i ve dat a (Table 1) reveal both i n­
creases and decreases a t specific l oc at i ons . Damage t o th e o l d f oliage
was generally l ow ( l ess th an 25%) at the s e locations ; howev e r, small
tre es ( 0 . 5-2 .0 m hi gh ) often sus tained heavier damage . In s e veral
ins t an ce s all the old foliage was c onsumed by the pe s t on t he s maller
t rees. Popul a t ions were obs e rved on white pi ne (Pinus strobus t .), red
pine (P. resinosQ Ait . ), jack pine (P. banksiana Lamb .) , mugho pine
(P. mugho Turra Ya re mughus Zenar!) , and Scots pine (P. sylves t ris Lo) .

The insect remains th e most c ommon and abundant pest In t he
Huronia Dis t r i c t . where most yo ung pine stands are af fe c t ed to some
deg ree . I n t he Linds ay . Call1br idge and Maple dis t rdc t.s , occasional
pl antation s are infeste d .

Table 1 . SUll1In8 ry of damage c au sed by t he pine f al s e webworm In f our
distr icts i n 1984 (co unts based on t he exaefna t Icn of 150
trees at each l ocation ) .

Location
( Twp)

Avg ht
of trees

Host ( Ill)

Affecte d
are a
(ha)

Trees
infes ted (%)
1983 1984

Foliar
damage (%) a
1983 1984

' Cac br i dge Di s t r i c t

Pus linch wP 1.0 5 22 35 15 15

Mapl e District

Albion cP 2 . 0 2 10 10 5 12

Lindsay Dist r i c t

Bexley wP 5 .0 10 88 97 46 7

Huronia Dis trict

Sunnidale cP 0 .8 2 50 60 40 30
Hono cP 1.2 12 12 22 8 17
Tosoronti o cP 1.8 12 22 57 10 22
Not tawasaga cP 1 . 7 10 13 7
Flos cP 2.8 2 80 10
Tiny aeP 2.0 10 65 20
Hedonte cP 1 .4 8 12 6
Orlllia cP 2 . 7 4 20 7

a Damage to ol d f o liage only
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Fall Cankerwo rm, Atsophila pometaria (Har r . )

In the Cambridge Dis t ric t o nl y ligh t dama ge oc cu r r e d t o
Manitoba mapl e (Acer necunda L. ) a t l ocations i n No r t h Dumfr ies. Bran t ­
f ord and Onondaga t ownshi ps where mode r a t e and s eve r e dama ge ha d
oc curred in 1983. In t he Maple Dis trict, approxima t ely 200 ha were
lightly defoliated in the wooded area in the north part of t he city of
Richmond Hill and in Uxbridge Towns hi p . Foliar damage ave raged 20% at
both l ocations ; howeve r , some i ndi vidua l trees sus ta ined 100% defoli a­
t i on. Hos t dec i duous species were a ffec ted I n t he i nf e s t e d a reas of
the Maple District.

Ceda r Leafmlners . Argyres th i a QUl'eoargent et t a Brower. A.
Free., A. thui et t a Pack . and Put i cat varia
(Kft. )

canadensis
t hujaella

Populations of t his complex of l eafmine r s on eastern white
ceda r (Thuja ooci-dent -al -ie L . ) have been gradually declining for the
past few year s ac r os s t he Region . I n 1984 , l ight and occas i onal moder­
a te defo l i a t ion occur red i n scattered pocke t s i n much of t he previously
heavily i nfested a r eas . A t otal area of ap proxima tely 1, 000 ha r ecai ns
affected as follows : Maple Dis t ric t , 400 ha , Cambridge Dis t r i c t , 200
ha and Hu r on ia Distr i c t , 400 ba , Traces of damage occur r ed in t he
Niagara and Lindsay districts.

Oak Skele t onizer, Buaaul -at riei ainsliel.l.a Hurt.

In 1983 most red oak (Quercus rubra L.) stands t hr ough the dis­
tricts of ~~ple, Cambridge and Niagar a s uff e r ed moderate or s eve r e dam­
age from this pes t . This year a major decline occur red in population s
of the insect . In the Niagara District, the insect was s t i l l common
but at l ow levels a nd , i n spite of two genera t ions , t he r es ul tant dam­
age was light a t all locations checked. I n the Camb r idge District,
exce pt for a 40-ha woodlot i n Oakvi l l e where moderate damage occur r ed ,
light damage prevailed i n mos t oak stands. Population r edu ctions were
even more dramatic in the Maple Di s t r ic t where only trace incide nce of
the pest was r ecorded. The insect was not recorded a t all in ei the r
the Linds ay or Huronia districts i n 1984.

Birch Skeletonizer, Buccu1-atriz canadensis e1-la Cham.

For t be past two ye ars this insect had caused severe fol i a r
damage t o white birch (Betula papyri/era Harsh. ) i n the Region, pa r t ic­
ularly in the Huronia District. I n 1984 populations declined s ha r ply
in this a r ea as well as in infested a reas in the Maple a nd Cambr i dge
districts. Only light-to-moderate damage remained in so me area s of the
Hur onia District, and the inse ct was a bsent from the other a reas. The
pattern of this decline is province-wide s i nc e the peak of the outbreak
in 1982.



3

Spruce Budwo rm. Choriston8ura fumi ferana (Cl em. )

Res ul ts of dama ge surveys , population s ampling and
count s of this pe r e nni a l pest wIll be published with t hose
regions at a later date i n a r epor t specifically devoted
i nsect. That r e po r t will provide a compl e t e descrip t ion and
of developments in the spruce budworm situa t ion i n Ont a r io In
will give i nf e s t a t i on forecasts for the province for 1985 .

Larch casebearer . Coleophora laricella ( Rbo .)

egg-Ulass
o f other
to t hi s
ana l ys i s
1984 and

Medi um and heavy i nf es t at i ons of the larch c8s ebea r e r occur red
over a t otal of approxi mately 150 ha i n t he Region in 1984. The larg­
e s t a rea o f infe stat i on was in the Kines ing Swamp . Vespra 'rcvnahtp ,
Hur a ni a Dis tr i c t where 100 ha of na tive t ama r a ck (Lazoiz Larioi-na [Du
Roi J K. Koch ) were mode r a tely dama ged. Els ewhe re in the Huronia Dis­
t rict abo ut 10 ha of European l arc h a: decidua Mill . ) we re sever ely
defoliated in West GwU limbury Township. Severe browning of Euro pea n
larch also occur r ed on ano the r 10 ha i n Whi t church Township, Maple Dis­
t ric t , and in Uxbridge Townshi p app rox imately 20 ha of t a marack were
modera tely a f f ected . Small a reas of s i mi lar damage oc curred a t s eve ra l
other l oc ations in Maple District. In the Cambridge Dis t r ic t mode ra te
defoliation o f bo t h European l arch a nd t amara ck wa s r eporte d i n small
a reas in Nassagaweya and Pus linch townships . At t he Or ono Fores t Sta­
tion , Lindsay Dist rict a small 0.5-ha block of mat ure Eur o pean l arch
sus ta i ne d ligh t damage.

Oak Leaf Shr edder . Croesia Bemipurpu~ (Kf t .)

Popula t ions of t his serious pest of r ed oak declined t o t he
l owest levels r ecorded in many yea rs. In the Huron i a Dis t r i c t , where
the ins ect has been a persistent problem, a spray prog r am was carried
ou t in 1983 over muc h of the Mai n Trac t of the Dufferin County Forest
a nd t he adja cent Tos orontio Tract of t he Si mcoe Coun ty Forest . Lar va l
populat i on r e duction and foliage pro tec t i on were good i n the year of
appli cation and popul a t ions r emai ned very low In 1984 i n that a r ea .
Elsewhere i n t he Huronia District popul a tions were also ge ne rally at
very low l e ve ls . Light defoliation was r ecorded in one a rea near
Fa r lai n Lake in Tiny Township.

In t he Maple District I light defoliation wa s no t e d i n a n area
of about 50 ha in Uxbr i dge Township. Incidence of the pest was wide­
s pread in t he Niagara District; however, on l y trace amoun ts of defolia­
tion occurre d .

Resu l ts of the a nnual egg s u r vey t o f oreca s t po pu l ations f or
the nex t yea r a~e s umma r ized i n Tab l e 2 . The prog ram fo r monitoring
pop ulati ons with pheromone traps wa s repeated t his year a nd t he results
are summarized in Table 3 .
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Table 2 . Summary o f oak leaf shredder egg counts and defoliation fore­
c asts for three d i s tri c t s fo r 1985 .
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Table 3. Resu l t s of oak l e a f shre dder pheromone trapping in three d is-
t r ic t s in 1984 .

concen-
t ration

P l o t no . of Total Avg no .
or pc-o perey phero- adults pe r Defo li a-

Lo cat i on owner mone capture d t rap t ion
(Xl (%)

Buro o i a Di stri c t

Awenda Prov i nc i al
Park 4 0 .03 748 150 15

5 0.003 43 9 2
11 0.3 791 158 7

Wildm an Trac t 4 0 .03 478 96 6
7 0. 3 216 43 3

Mi dhurst 1 0 .003 7 1 4
Or r Lake Trac t Danial s 0.003 315 63 4
Hend rie 1 0.003 18 4 3
Du ffe r i n Count y Forest 3 0 . 3 50 10 1

9 0 . 003 17 4 5
10 0 . 03 270 68 6
95 0 . 003 30 6 5
12 0 . 03 26 5 4

Check plot 3 0.3 190 38 12

Maple District

Uxbridge Fores t 1 0.03 2 , 222 444 18
2 0 . 3 2,505 501 20

Niagara Distric t

Tovn o f Pe lham tw asykiw 0.003 431 86 1
Hinan 0 .03 443 88 1

Cone . VI, Lot 20 0. 003 195 39 1

Twp of West
Linco ln Wilkins 0 . 3 105 26 1

Town of Thorold Derwioski 0 .3 670 167 1
Twp o f N. Cayuga Hartin 0 .03 290 58 1
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Birch Leafmi ne r , Fanusa pu8i l La (Lep.)

This pe rennial pest of ornamental birches { Betru l-a epp , ) vas
a gai n prevale nt on unt r eate d tre e s ac ross the Reg ion . I n t he f ores t
set ting only sc at te red tre e s were affe c t e d . us ua l Ly ' t o a ligh t - t o­
moderate degree. Are as of damage occ ur r e d in Bax ter, Wes t Gwi llimbur y ,
Medont e , Flos, Vespra and Oril lia townships , Huroni a Dist r ic t ; i n
Uxbridge and Georg i na t ownShip s , Maple Distr i c t ; and in Pus linch Town­
sh i p, Cambridge District .

Fall Webworm , Hyphant7"ia. eunea (O r u .)

'the heav i est d amage by t h i s recurr i ng pes t occur red i n the
north half o f t he Huronia Dist r ict, in Eas t Gwi l l imbury Township. Maple
Dis t rict and in Belmont Township, Lindsay Distr i ct . At t hese l ocat i ons
black ash (~-inu8 nigna Ma r sh . ) was the most common ly affec ted hos t .
Damage oc cu r red in small pocke t s , usually les s than 0 . 2 ha i n size ,
whe r e moderate and heavy de foliation were r e c o r de d . In some i ns t anc es
e nt i re t r ees we r e compl e t e l y de f o liated and e n t i r e ly enshroud ed i n the
ins e ct s ' webbing (se e Fron t i sp iece) .

Elsewhere in t he Reg ion, gene rally l ower popula t i ons preva i led,
affecting a wide varie ty o f dec iduous hosts.

Gypsy Moth , Lyrrrmt7"ia di-epar (L .)

The larval and adult trapping program, wh i ch was i n i tia ted in
1983 in southern Ontario pr ovincial parks, was repeated in 1984.
Although larval trapping in t he Cent ral Reg i on was nega t i ve i n a ll
ins t ance s , posit i ve catches o f rna l e moths i n the phe r omone traps were
made at 14 o f t he 16 pa rks where these tr a ps we re deployed (F ig. 1) .
Roc k Po int Provincial Pa r k, Ni a gara Di str ict was not included i n t he
s urvey in 1984 . Res u l t s ar e compared wi th 1983 r e s u l t s in Table 4 .
The incidence o f the male mot hs a ppears t o be more wide spre ad in 1984 .
A sim ilar trend has been r e por t ed by the Plant Quarantine Div i sion of
Agri cu l t ure Ca nad a which a l so mai ntains a pheromone t rapping program in
s outhern Ontar i o .

Life fo rms of t he gypsy mo t h, o ther than ~ale mo t hs, were found
i n t he Cambridge and Ni aga ra dis t ric ts . I n t he Niagara District a
ne wl.y infeste d a rea ..,as dete c t ed in the Silver Bay Pa r k a rea , with in
the Ci ty o f Port Colborne. At this l ocat i on , in early Augus t , egg­
lay i ng fema les were de tected on mature r ed oak v i t h i n an a rea o f
appr oximate l y 32 ha in a summe r home are a. Egg mas s e s we r e a lso f ou nd
Fn a small c lump o f bu r oak (Que.,.",u8 nu"'7"o",aropa Hichx.) a ppr ox i ma te l y
13 km to the nor t hwe s t o f Silver Ba y Park , also within Po rt Colborne ,
and a s i ng le egg mas s wa s found on an ornamental silver maple tAee»
sac",haroin.um L.) ..,i thin the town o f Fort Er Le , app r oximate l y 8 kIn eas t
o f Silver Bay Pa rk . Al s o in ear ly August, male moths and egg mass es on



7

CENTRAL REGIO

•

... ...

PROVINCIAL ADMINISTRATIVE
DISTRICTS

1 HURON IA
2 LINDSAY
3 CAMBRIDGE
4 MAPLE
5 NIAGARA

\
\
\
\
\
\

-'--,-
\
\
\
\
\
\
\
\

LAKE ONTARIO

Richmond
-Hill

5

LA KE ERIE

.....
,,) 4

" ,, ,,, , ,

GEORGIAN
BAY

Kilometres

o
L-

Figure 1. Gyps y Moth , Lymant ria diepar (L. )

Locations at which pheromone traps
negative r esults . . . . • • .
positive r esults . . . • • • •

Locat ions at which collections of
made (other han male moths)

were dep loyed
• • A
. ....

the insect were

• • ••



8

Larvae o f t he gypsy moth . Lymantl'ia diepar ( L.)

Red oak (Quercus rubra L.) decl ine and mortality
near Farlain Lake. Hurania Distric t



9

bur oak wer e detected at the School of Hort icultur e in the ci ty of
Niagara Falls . I n the Cambridge Di s t r i c t egg masses a nd cast pu p al
skins were found i n an oak woodlo t wi th in the boundaries of the town o f
Oakv i l le . A s i ng le f emale adu l t and egg mass we re co l l ec t ed in a suga r
maple (Ace~ saechapum Harsh . ) s tand i n Ham i l ton Township , Lind s ay Di s­
tric t . In all of the above-mentioned areas , numbe rs of t he gypsy moth
wer e very low and no de foliation could be attributed to t he i ns ec t . No
larvae (see pho t o page) o f t he gypsy moth were encountered .

Tab le 4. Summary of gyps y moth pheromone and burl ap t rappings i n 1984 .

No. o f No. of No. o f No . of
Location burlap larvae pher omone mot hs caugh t

(Park ) t r aps c a ugh t t r aps 1983 1984

Hur onia Dis t r ict

Awenda 10 0 2 1 11
Bass Lake 10 0 2 2 1
Dev il ' 8 Glen 10 0 2 2 1
Ear l Rowe 10 0 2 0 2

•Mara 10 0 2 0
HcRae Poin t 10 0 2 0 0
Six Hi Le Lake 10 0 2 0 3
Springwa ter 10 0 2 2 2
Wasaga Reach 10 0 2 6 1

Mapl e District

Sibbald Point 10 0 2 0 3

Cambr i d ge Di s t ric t

Bronte Creek 10 0 2 25 15

Lindsay Di s t r i c t

Bals am Lake 10 0 2 2 2
Darlington 10 0 2 11 16
Emily 10 0 2 5 3
Hark S. Burnham 10 0 2 11 12
Se r pent Hounds 10 0 2 10 4
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La r ch Sa~ fl y . ~8tipho~ ePi~h8onii (Ktg .)

Damage fr OT'll t his pes t i n 1984 was at t he l owes t levels seen in
seve ral ye a r s. De folia tion of up t o 10% was obs e rved on European lar ch
plant i ngs i n Toso r ontio and Flos t ownsh i ps, Hura n i a Di s tric t and in
Uxbridge Township , Mapl e Di s t rict . Elsewhe r e only tra c e popu l a t i on
l eve l s o f th i s i nsect were f ound .

Mino.,. In seet s

Mapl e Leafcutte r . Pa~lemen8ia aae~folielta (F i t ch )

I n the Cambridge Dis tr i ct popu l a t ion leve l s and extent of dam­
age from t h is lat e season de f o Li a co c were s imi la r t o that of t he past
s eve ral years. Approxi ma t e l y 16 ha of sugar maple sus t ained an average
of 50% de f oliat i o n on the Robe r tson Tract o f t h e Ha l t on Regional
Fo r est. On Beausoleil I sland in t he Geo rgian Bay I s l ands Nat iona l
Park , Huro n i a Dist rict, moderat e defo liation ( a bo ut 30%) occurred ove r
an area o f app r oximate ly 20 ha , I nc reased numbers we r e ev i de nt in the
Linds ay Dis t ric t , part i cularly in Belmont Township wh e r e 2- 3 h a in a
lO -ha sug a r map l e bush were seve re l y de f oliat ed wi t h vi rtua lly 100% o f
t h e fo liage being a ffe c t e d . Als o in the s ame township, a simila r l eve l
of d amage on the understory t r ees oc c u r r ed in a 5-ha are a .

Flat Le a f t ie r • Pei/l-ocore i -e roefle:ce l la Clem .

La t e-s uomer damag e by t h is pest and associ at ed insec ts wa s
again ev i d e n t in pa r t s of t he work are a . In the Huronia Di s t ric t t h e
most no t ab l e damag e occ u r r ed on Beaus oleil Island o f the Geo r g ian Ba y
I sland s Nat ional Park and at ne a r by Six Mile Lake Pr ov i ncia l Pa r k. At
the s e l ocation s f o l i a r damag e t o whi te oak touercue al.ba L. ) was
ap pr ox imate ly 40%, wi th les se r damage of abou t 20% occurring on r ed
oak . Insect s con t r i b ut i ng t o t he ove r a ll de f ol iat ion i nclud ed t he oak
leaftier. PsiZocoros i s quercioel- l-a Cl em•• the oak t rump et eke I etcn Lae r ,
Epi notia timide l. ta Clem .. the s t ri pe d oak webworm, TetNl opha e=pan­
dens (Wl k . ) , and the r edhumped oakworm , Syrrme7"is ta canicos ta Fr anc !.

In the Lindsay Di strict damage occur-red on both red oak a nd
trembling aspen (Popul- ue tiremul -oidee Michx . ) . Loc a t i ons o f fo liar
damage. va ry i ng f rom light t o heavy, occurred in Manvera , Clarke and
Ve rulam t ownships.
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Tab le Se Other fo rest insec ts .

Insect

ActePia vlU"iana (Fer n .)
Eastern blackheaded budworm

Adetges Spe (p robably cooteyi
[Gill. ])
Adel gi d

Aniaot a f i nt aY80ni Riotte
Shorthorned oakworm

Aphrophora cribrata (Wlk. )
Pi ne spittlebug

Host( s )

wS, eH

Dougla s­
fir

bur
oak

coni fer s

Remarks

ve r y l ow populat ions in t he
north part of t he Hur on i a Di s­
trict

low numbe r s de tected on new
foliage i n a 40-ha Chris tmas
t ree plantation in Cl a r ke Twp,
Lindsay Di s t r i c t

ca used 20 t o 100% de foliation
on r oads i de t rees in t he t own
of Milton and i n Blenhe i m TWPJ
Camb r idge Dis t r i ct

medium infes tations on Scot s
pine i n Oro Twp , Huronia Dis­
trict ; Fl amborough Twp, Cam­
br i dge Dis trict; Uxb~idge TwpJ
Maple Dis trict; and on white
pine in Bexley Twp, Lindsay
Distric t

Archipe cerasi voranas (F i t ch )
Uglynes t ca t e r pi l l a r

ecCh numero us nest s on
t r eee , CFB Bo r den ,
Dis trict

r oads i de
Hu r oni a

Arge peatoral-ie
Birch sawfl y

(Leach) wB light damage reco r ded
Mil e Lake Provinc i al
Huronia Dis t ric t

a t Six
Pa rk J

Caliroa s p . ( pr obably
fae ciat a [Norton] )
Oak slug sawfly

r O heavy skel e t oni zing of road­
side trees at Orono Forest
St ation, Lindsay Dist ric t and
small groups of trees with 20%
f oliar da mage a t Bass Lake
Provincial Park , Huronia
District and in Thorah and
Uxbridge t wps , Maple District

CaUil'hytia punat at a ( 0 . & S.)
Gouty oak ga ll wasp

rO high level of twig
on seve r al woodlot
the ci ty of Port
Niagara Dist rict

mortality
tree s In
Col bor ne,

Cecidomyia velTUC'icota DeS e

Linde n wart ga l l midge
Ba l ow levels of

ornamentals ,
Lake, Nia gara

foliar damage t o
Ni aga ra- on- t he­

Dis t r i ct

( co ntinued)
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Table 5. Ot he r fo r e s t i nsects ( cont i nued) .

Ins e c t Host(s) Remarks

Choristoneura
(Wl k . )
Large aspen

confLict ana

t ortrh:

tA popula t ions reduce d
l evels In Georgina
Dis t ric t

t o
'Iwp ,

trace
Maple

cnoriesoneura pinus pinus
Fr ee .
J a ck pi ne budworm

jP , scP Popul a t i ons continued to decline
t o t r a ce a nd low leve ls; how­
ever , ligh t infestations are
fo r ecast f or Oro Twp, Rur onl a
Dis t rict and Whitchurch and
Uxbr i dge twps , Maple Distric t .

CoLeophopa l imosi penet La Dup . e l m
Elm cas e bearer

modera t e damage in combinat ion
with leaf mi ners in Halton Rills ,
Cambr i dge Di strict ; common on
ornamentals i n Fort Erie ,
Niagar a Di st rict

COnt arinia baeri (P r e l l )
European pi ne need l e midge

Coryt hucha j uglandis Fi t ch
Walnut l ace bug

Cryptococcus fag isuga
Lindinge r
Be e ch s cale

Datana i ntegerrima C. & R.
Walnut ca t e rp illar

scP

Bu

Be

Wa

Mode rate popula tions occurred i n
Tiny 1'vp, Huronia Dist ric t in a
4- ha s tand .

high number s on ornamentals in
CaQpbellville , Caobridge Dis­
t ri ct

appr oxima t ely 10% of trees heav­
ily i nfested i n a small stand ,
South Dumf r ies Tw p, Cambridge
District

average defolia tion of 50% on
rura l r oadside t rees nea r
Brampton, Maple Dis t ric t ; else­
where populat i ons at ve ry low
l evels

Datana minis t ra ( Dru .)
Yellovn ecked caterpillar

Ba defoli ation obse rved
Monaghan Twp, Linds ay

i n Sout h
Dist ric t

Dioryetria :roesinosez.ta Hu t .
Red pine coneworm

Ect oedemia lindquisti (Fre e. )
Smal l birch l eafmlner

rP

wB

approximately 25% of new shoots
a f f ec ted on shelterbe l t trees i n
Sunnidale Twp , Huronia Di s t ric t

high populations r ecu r red i n
Awenda Provincial Pa rk and on
Beausol eil Island in t he Geor­
gia n Ba y Islands National Par k )
Hur onia Dist rict

(continued)
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Ta bl e 5 • . Othe r fo res t insec t s (continued ) .

Insect HostCs )

Epinotia ooerietto ( Cle m. ) 8M
Ma ple trumpe t skele t onlzer

Remar ks

Ligh t and oc ca s i ona lly mode r a te
damage occur red a t several l oca­
tions across the Region .

/inophyea t i U ae Nal.
Gall mi t e

Fenusa dohrnii (Tlschb . )
Eur opean a l de r l eaf miner

Fenusa utmi Suod.
Elm leaflll.lne r

Ba

European
a l de r

elm

modera te leve ls of fo l i a r damage
t o ornamen tals i n Be r t i e TwPI
Ni aga r a Di strict

s evere l y i n fes ted stock In one
compa r tment a t Or ono Forest Sta­
tIOD. Lindsay Di str ict

moderate defoliation t o you ng
t r e e s in Vaughan Twp, Map l e
Dis t r ic t j in Mar a a nd Ve s pr a
twps, Hur onia Dis t r i c t and in
Ha lton Hi l l s , Cambridge District

ooniooeena omel"icana ( Sche ef , )
American as pen beetle

tA light
Borden ,

damage
Huro nia

(1 0 %) at
Dis tric t

crs

Hyl oM us pole. (Hbs t , )
Pale s we evil

Bylobius radioie Buch ,
Pine root collar weevil

Lepidosophea ulnri (L . )
Oystershell scale

Ma'Lacosoma anezoicana F .
Eas te rn tent caterpillar

soP

rP .scP

beech

decidu­
ous

l ow amount of bra nch flaggi ng a s
a res u l t of adult f eeding on
Christmas t rees , Wh i t chur ch Twp,
Ma ple Dis t r ict

damage t o 54% of 8-a red pine
trees a t one point i n Sunnidale
Twp and in on e a r ea of heavy
da mage to young Scots pi ne t r e e s
in Oro Twp, Hu r onia Di s t r i c t

pocket of 0 .5 ha with 60 % of
fine t wi g s and some branche s
k i l l ed on about 60% of the tre e s
in Asphodel Twp, Lindsay Dis­
trict

I ncreased pop ulation s we r e noted
a cross the Regi on , par t i cularly
in t he north half of Hurani a
District and in Picker ing a nd
Georgi na t wps, Ma pl e Di s trict .

(co n t i nued)
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Tabl~ 5. Other forest insects (continued ) .

I nsect

Ma Z,acoBoma di8s tria Hbn ,
Forest tent caterpi llar

R08t( s)

rO

Remarks

trace popula tions f ound
Mil e Lake · Provincial
Hur on i a Distric t and 1n
Twp , Li nds ay Dis tric t

a t Six
park .

Manvers

Mess a nana (KIug )
Early birch l eaf edgemi ner

lOB up to 60% defoliation on
te r e d trees In Medonte
Uurooia Di s t r ic t

6cat­
'rvp ,

Neodi pl"ion abietis complex
Bal sam f i r sawfly

NeodipM.on t econtec ( Fi t ch)
Redheaded pine s awfly

Neodiprion sertifer (Geoff .)
European pine sawfly

,Vephop, ery:c subf uscetta Rag .
Striped sumac l eaf r ol l er

bF

rp

rp

suma c

15% de foliation on 7 ha in King
Twp , Mapl e District

popul a tions l ow; less t han 10%
f oliar damag e on affe cted t rees
i n Fl os and Ves pra twps. Hur ania
Dis trict

one plantation with 23% affec t ed
t r ees with an average of 30%
foliar damage in Mono Twp .
Hur on i a Distri c t j e lsewhe re , '
populations very low

modera te and s eve re da mage .
o f t en 100% defoliation . in many
a r eas i n t he Huronla Dist rict
and in Whitchur ch Twp . Maple
Di s t ric t

Phl'at ora pul'pupea pul'pU1"ea
Brown
As pen skele tonl zer

t A light
Nichol

damage to fr inge t rees,
Twp , Cambridge Di s t r i c t

Phyttobius obtor.gus (L.)
European s nout be e t le

dedicu­
OU6

several areas of
damage by these adult
t he Huronia Dis t rict

no t i cea bl e
beetles in

Pikonema aLaakensis (Roh .)
Yel10wheaded sp ruce sawfly

s pr uce gene r al l y t race
moderate da mage
tree s I n Essa
Distri ct

populations j
t o i ndividual
Twp. Huronia

Pineus s ,robi (H t g . )
'P i ne bark ade lgl d

lOP approxi mat ely 60% trees a ffec ted
in a 20- ha pla n t ation in Orono
Fores t StatIon. Li ndsay Dis t r i c t

( continued )
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Table 5 . Ot he r f ores t insects ( conc l uded ) .

Insect

Pis80de8 stl'Obi (Peck)
White pi ne weevil

Hos t(s) Remarks

\iP Leader damage of 13% in Nottawa ­
saga Twp, Ruronia Dis t r ic t and
12% In Albion Twp, Mapl e Dis­
tri ct

Plagi odera versi col ora (L a t ch . ) 101
Imported willow leaf bee t l e

Leaf ske le tonizing caus ed 30%
defolia tion a t Ear l Rowe Provi n­
cia l Park, Huronla Dis t r ict .

Pris t i phora geniculata (Htg .)
Mountain- ash sawf l y

Profenuea ~ucifez (Ross )
Oak lea fminlng sawfly

Ho

wO

l i gh t damage common to orname n­
tals t hr oughout the Region

heavy leaf brownI ng on 0.2 ha a t
Serpent Mounds Pr ovinc i a l Pa r k ,
Lindsay Distri ct

Pu~ica~varia piceae~~a (Ki t .)
Orange spruce needleminer

Rhyacionia buoli ana (Schiff .)
European pine shoo t moth

s pr uce l ow popula tions on windbreak
t r e e s a t M1dhu rs t Fore s t Sta­
tion,Hurooi a Dis t r ict

r P 11% of 1. 7-m tree s i nfested in
Nottawasaga Twp, Hu r on i a Di s­
t ric t

SColioneura bet uleti (KIug )
Leafmi nl ng sawfly

bi rch moderate damage i n conjunction
with the more common birch l eaf ­
miner on r oa d side trees i n Ki ng
Twp . Ma ple Dis t r i c t ; f i rs t Nor th
American record of t his Eu ropean
species

Tetra topha aspePatetta (Clem.) sM
Maple webvorm

mode ra te numbers i n a lO-ha
woodlot i n Clarke Twp, Lindsa y
District; e lsewhere low popula­
t i ons c ommon

Zeiraphera canadensi s
Mut . & Free. and
Z. des titutana ( Walker )
Spruce bud moths

Zet taria haimbachi Busck .
Pine needle s hea t hmi n e r

wS

j P

pre s e nt but caus ing very light
da mage i n most planta t i ons in
nor on r .a, Ma ple and Cambridge
d is t r i c t s

ca us ed a n average of 45% f oliar
damage on 2 ha of mature trees
in Uxbridge .Twp, Ma pl e Dis t rict;
Lev nuaoers common in t he Huronia
Distric t
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TREE DISEASES

/Ikl j 0 7" Diseases

Armil laria. Root Ro t , Armi l- l aria meZLea ( Vah l ex Fr . ) Kummer

This c ommon fungus . which causes r ot ting o f t he i nner ba r k and
wood o f t he r oots and r oo t cc t t e r "o f bot h con i fe ro us a nd de ciduous
t r e e s , was e n co untered f r eque ntly i n 1984 . The dis eas e lives as a
s a pr ophy te on stumps and r e ce nt l y dead trees. It i s o f ten co ns ide red a
seco nda r y disease a t t ac ki ng l iv i ng trees under s t ress f r om ot he r patho­
gene , insects o r abio t ic agents . The fungus a lso s eems capab l e of
bei ng a primary pathogen , since in many i nstances other damagi ng age n t s
are not appa r ent.

At one l ocation i n a 20-m red pine pl antation in Uxbr i dge Town­
sh ip, Ma ple Distric t t he d i s e as e was f ound a ffe c t i ng 2% of the l iv i ng
tree s . An approximat e ly eq ual number o f r ecentl y de ad trees was a lso
in fe c t e d . The stand has had a h i s t ory o f s ca t te r ed morta l ity. Recen t ­
l y dead tre e s were exam i ned in a nearby stand o f s imilar age and s ize
and all were infecte d with Armil lar i a r oot r ot .

Armi lla ria r oo t r ot wa s found a ffec ting r ed oak i n Tiny a nd
Mulmur t ownships , Hur on ia District : in Uxb r idge 'ro vn s bIp , Maple Di s ­
t rict and in t he city o f Oakv i l le , Cambr idge Dist r ic t . Presence o f the
f ungus was also r ecor ded on woodlot suga r map le in Ad j a l a an d Tay t~~­

ships and on Doug las- fi r (Paeudotsuga menziesii [Mi rb . ] Fr a nco) Christ ­
mas tre e s i n Tiny Township , all in t he Buronia District.

Eu t ype l l a Canker. EUtypel La pa~sitica Davids on & Lorenz

A number o f years h ave e l aps ed s i nce the l ast s urve y of t h i s
d iseas e . I n 1984 , sug a r map l e stands were e xami ned for t he pres ence of
t he canker i n c onj unction wi t h a d ieback s ur vey . Eutypella canker,
caused by t he fungu s, EutypeU a paraei.eiea, a ffe cts all mapl es , with
s ug a r maple being the mos t suscept ible . The ini t ia l i nfec t ion occu rs
at a branch s car or wound on t he ma i n s t em. I t c au s e s a depressed a rea
surrounded by callus tis sue whi ch enlar ge s wi th age . Young t rees up to
10 em DBH can be killed by t he f ungu s. On la r ge r t r ee s t he canke r s can
pe r s is t fo r many years. They s eldom kill the t ree ou t r igh t but make it
s usceptible t o wind snap at the c an ke red l ocation ( s ee Fr on t i s pie ce ).

A summa ry o f t he pe r ce n t age o f a ffected tre es by Eutypella
canke r is list ed in Table 8 (s e e page 24 ) . I n the s urvey, canke r s a s a
r e s u l t o f Eutype lla i n f e c t i on , a ll o f which oc c u r r ed on t he mai n s tem,
were found f r om gr ound l evel t o a he i gh t o f 5 m, The l e ngt h o f t h e
canke rs ranged f rom 40 em to 170 em wi t h an ave rage l ength of 86 em.
The disease was presen t at fou r o f t he seven sur veyed locat i ons . A
s urvey cond uc ted in an add itional are a in Nassagaweya Townsh ip ,
Cambr i dge Dis t ric t found 13% of t r e e s affected by t he disease .
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Scleroder~is Canke r , Gpemmenietta abiet i na (Lagerb . ) Morelet

In 1984 a total of 12 red p i ne s tands were exam i ned spec ifical­
ly fo r t he European race o f t his disease. I n addition, numerou s pine
stands and ind iv idual trees were che cked during r ou t i ne sur veys
t hrough ou t the Region ( F i g . 2 ) . Resul t s in a ll instances ....ere ne g a ­
tive . Aer i al surveys c onducted ove r areas o f hos t pine s t ands we r e
ca rr i ed out i n t he s pr i ng and seve ra l a r eas of dead and decli ning coni­
fers ....e re not ed . Subseque nt ground checks of t hes e areas reve a led dam­
a ge f r om a var i e t y o f c ause s i nc l ud i ng Armillari a roo t r ot, limestone
ch l o ros i s, d rought, porc up ine, f ire, salt and s now, but revea led no
evi dence of Sc le ro de r ris canker .

The Nor th Ameri can race of the dis eas e , which is a serious
prob l em i n the adjacent Al gonquin Re gion , has not ye t been de tected,
e xc e pt fo r one iso lated recor d , i n t he Central Region . In 1980 , the
fungus was de t e c t ed i n a r e d pine st and i n Me lancthon Township, Huronia
Dist ric t, but annu a l checks of t h i s a rea s i nc e tha t time have failed t o
fi nd a r e currence of t he dis e ase .

Tip Blight. sphae~p8i8 sapinea (Fr.) Dyko & Sutt .

Gene r a l observations and r outine checks ind i c a t e that the t i p
b l i gh t continues to be a problem. Are as o f heav i est damage noted were
i n Flamborough and Puslinch t ownsh ips. Cambridge Dis trict a nd i n Ea s t
Gwil!imbury an d Whitchurch townsh ips . Mapl e Dis t ri c t , where 20- t o
30-year- o l d Scots pine s t ands were h eavily affect. ed , In t he Li nds ay
Distric t , r oads i de plantings o f Austrian pine (Pinus niqra Arnold) in
Eldon Townsh i p were heav ily effected.
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Figur e 2. Sc l eroderris Canke r . Gremmenie ZZa abietir~ (Lage r b . ) Mo r e l et

Loca t i ons at which pine (Pinus s pp .) plantat i ons wer e
surveye d to de termine the pr esence of t he European race
of t his diseas e in 1984

nega t i ve res ul t s . . .
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Table 6. Other for est d i s eas es .

Organi sm

CaliC!iopsis pi nea Peck
Canker

Host(s )

wP

Remark s

t wo pockets of 10-15
dying trees each, i n
sapling. plantation in
Twp , Hur on i a Dis t ric t

dead and
a 2 .4-h a
Amaranth

Cenangium fe~~ginosum

Fr. : Fr .
Twig blight

Chrysomyxa pi polat a
(Korn) Wi nt .
Spruce cone r us t

ColeospoPium astePUm
( D'ie t , ) Syd ,
Pine need le r ust

.. Orona r tii um -ribi-aol-a:
J . C. Fisch . ex Rabh .
Whit e pine blis t e r rust

~ Discula umbpinelta
( Berk . & Br .) Sut t.
Anth r a cnos e

cloeepor-ium sp .
Le a f spot

seP

wS

rP

wP

sH, r O

honey­
s uckl e

caused branch and top ki l l i ng i n
a number of Christmas t ree plan­
tat ions in Adjal a Twp J Huron ia
District

approx imately 11% of cones from
semimature trees affect ed in
Uxbridge 'Iwp , Maple Dist rict;
tra ce incidence in Vesp ra Tw p ,
Huron i a Dist ric t

averag e defo l i a t i on of 50% on
10% of 2- ye ar-old seedl ings i n
Uxbridge Twp , Maple Di s t ric t

main s tem i nfec t ions on 6% of
trees IO-m high in Albion Twp,
Maple Distric t

caused notice able browni ng of
suga r mapl e in Ori 11i a Twp and
red oak at Was aga Beach , Huron i a
Dis tri c t

light damage on nurs ery st ock a t
Midhurst Fore s t Station , Huronia
Dis t ric t

Guigna~ia ae8C!uti
( Pk.) Stewar t
Leaf blot ch

hors e
ches t nut

heavy i n fe c t ions
mental s in t he
Niagara d is tr ic ts

common on orna­
Cambr i dg e and

GymnospOMangium globosum
Far l.
Glob os e gal l rus t

J ,Ha light infect ions on j uni per
common in many are as o f t h e
Region; h eavy fruiting on a l t e r ­
nate host , hawthor n , in Serpen t
Mounds Provincia l Park, Lindsay
District

(cont i nued)
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Table 6. Ot he r f orest dis ease s (con t inued) .

Organism

I s t hmi el.'La crepidofoms
(Da rker) Dark e r
Needle cast

Host(s) Remarks

wS low number of pl an t ation trees
affected in Oro Twp, Bur cola
Dis trict

Kabatiel l a apocrJpt a
(Ell . & Ev .) .%rx
Ant h racnose

sM very light i ncidence
leaf disor de r compa r ed
years

of
with

t his
pas t

Kabat i na thujae Schne i d .
& Arx ve r , juniperi
(S chneid . & Arx) Ho re l e t
var. thujae
Ne edl e bligh t

Leucos t roma kunzei
( Fr .) Munk
Cytos pora canke r

ground
j un i pe r

wS

as sociated with dIeback of
groun d j unipe r in Baxter Twp and
on 1sla nds 1n Georg1an Bay,
Huronia Dist r ict

common in pla nt a t i ons in Pus­
l inch a nd Nassagawe ya t wps,
Camb r idge Di stri c t

Lophodermium j un:i perinum.
( Fr . ) de ' Not.
Needle c a st

grou nd
juni pe r

•

associated
Georgian
District

with
Bay

dteback In t he
a rea, Huronia

Mars80nina brunnea
(Ell . & Ev , ) Magn.
Leaf s pot

hybrid
po pl a r

one compa r tment with
whips heav ily af f ec ted
Fo rest Sta t ion, Lindsay

gO% of
at Orono
District

MarB80ni na j uglandis
(Lib . ) xagn ,
Leaf spot

MYcosphaeretLa poputicola
G.E . Thomps.
Le a f spot

PhaeOCl'Yptopus gauenannii
( Rohd e ) Pe t ro
Swis s need le ca st

Bu ,Wa

bPo

Douglas­
fir

caused premature leaf drop of
butte r nu t (Jugl ans cinerea L .)
i n much of the Lindsay Di s t r i c t ;
light damage in walnut plant a­
t ions in Cambridge Dis t r i c t

heavy premature leaf drop , . by
early Sep tember in Hanvers ,
Bel mo nt a nd Smi t h twps. Lindsay
Dis trict

29% of t he trees a ffec t ed with
40% f oliar damage on a 6- ha
Chris tmas t ree plantation in
Tiny Twp, Huronia Dis t r i c t

(continued)
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Table 6 . Ot her fores t diseases (concluded ).

Organism

podosphaera clandestina
(Wallr.: Fr .) Lev .
Powdery mil dew

Hos t( s)

june­
be rry

Ught
stock
t l on ,

Remarks

infec tion on nu r s e r y
in Midhurst Forest Sta­

our onia Dis t r ict

Rhabdocti ne paeudotaugae
Syd . ssp . peeudotBugae
Needle cast

Seirrhia pini Funk & Par ker
Red band disease

Douglas­
fir

Austria n
pi ne

100% of trees affect ed with 18 %
f ol i ar da mage on a 40- ha Christ­
mas tree plantation In Clarke
Twp, Li nds ay District

new light inf ect ion poi nt de­
te cted a t Awenda Provincial
Park, Hurania Dis t rict

Venturia macuZa.ris (Fr .)
MUll er and v. Arx
Shoot blight

tA approximately 80% shoot
I t y on smal l group of
r e ge nerat i on In CFB
Huronia District

mor t a l­
fringe

Borden ,
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DIEBACKS AND DECLINES

As h Dieback

As h dieback has l o ng be en r e c ognize d as a prob l em i n north­
e as tern North Ame rica. Whi te a s h ( P'1'a--inuB amer-icana t. ) i s t he main
ho st of t h is cond i t ion bu t r ed a sh (F . pennsylvania:'! Mar sh . ) and green
a s h fF. p€n.nsylvanica va r , lanoeolata [Bc r kh , ] Sa r g. ) can a lso be
a ffe cted .

Symptoms o f a s h diebac k i nclude bud flush fail ure and ch loro­
sis . dwar fing, and t uft i ng a nd t hinn i ng o f the foliage t hat doe s
flush. 'nJ. i s is f ollowe d by twig and b r a nch d i eback t h a t prog re sses
dovnwar ds . Symp toms may b e ev i den t f o r 3-10 ye a r s befor e t h e t r ee
d i es. Rad i al g r owt h is r educed and api ca l growt h i s us ua l l y t e rmina t ed
dur ing the de c line per i o d . Tr ees rare l y r e cover onc e the d i eb ack i s
initiated .

S t r e e s es o n a sh which have be e n associ a t ed with the d i eback
include drought, l ow tempe ratures, c a n ke r f ungi, lea f spo t f ungi, a i r
pollut ion, viruse s and mo re r e ce n t l y myc o p l a sma- l i ke o rganisms (MLO) .
ML Os are s omewha t like v i rus e s and are found in the fo o d-conduc t i ng
c e ll s o f the infected hos t. They c ause a cond i t ion which is t erme d
" a sh ye Lkove" vh i c h in turn eray be r e s po hs i b l e fo r ash dieba ck . In New
York Stat e it has bee n r e ported that 5 2% of s l ow-g r owi ng a sh t rees and
8 2% o f t rees wi t h d i eback were i n fec ted wi t h MLO. Evidence there
i mpl i ca t es MLO as t .he most import an t c a us e o f a sh dieba ck . Sympt oms of
ash yell oW's i nclude the previously me n t i one d s ym? t oms o f a s h dieba ck as
we l l a s yellowi s h f ol iage, epicormic branch ing o r b r oom fo rmation a long
the l owe r trunk o r at g r o und level, premature au t umn color and s usc e p­
t i b i l i t y t o f reezing damag e i n the form o f f ros t c r acks .

In 1984 surveys we re conduc ted f or ash d i e back i n the Ma p l e and
Cambr idge dis t ri ct s and t h e conditi on was eviden t in many o f t he s tand s
e xamined . In mo s t instances o n ly occasional trees were affec t ed; how­
eve r, ; n e xcept i on t o th is occurred i n Albion Township, Ma pl e Dis tric t
where 15 dead and declining t rees were de t e c t ed in a sma ll O.l -h a
area. Mo re pr evalent dieback wa s encountered o n fring e and r oads i d e
t r ees, particularly in t he Cambridge Dis trict. A light i ncidence o f
tbe anthracnose, Dieeul-a umbJ"inella ( Be r k . & Br. ) Sutt . I occur red in
most areas examined and the f ungu s , Val sa pruwiaea (Fr . ) M fago , was
i dent i f i ed f rom s amp l e s o f canke rs on dead t wi gs and b r a nches .
Symptoms o f a sh yellows i n the form o f ep ico rmic b ranch i ng o r broom
forma t i on were fou nd at two l ocat i ons but laboratory ana l ys i s of
samples from t he affec ted trees did no t det e c t evidenc e o f ML O.
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Map le Di eback

As pa r t of a s urve y a c r o ss s outh e rn Onta rio by the Fo r e s t
Ins e ct and Di sease Su rve y Uni t (FI DS). seven maple s t a n ds in the
Centra l Reg i on were e xami ned f or maple dieback i n 1984 . St ands ve ee
s e lecte d randoml y and had a min imum o f 40% s ugar maple content. Red
map l e tAeer 7"UbMlm L. ) was a l s o t o be rated bu t no ne was encount e red i n
the s even s ur ve yed s t ands . A minimum o f 100 tre e s we re e xamine d a t
eac h l ocat i on .

Bo t h c urren t d i eback (Tab le 7) and c umul a t ive dieback ( Table 8)
of the trees were ra ted . Cur rent d i eback wa s cl a s s i fi ed as dieba ck
t hat occur red i n 1984 and timing o f t he s urve y ( Augus t ) was s uc h that
mos t o f the cur r ent dieback should have occurred by t he t ime t he s tands
were exami ned . Cumul at i ve dieback was classified as t be tot al c r own
deteri o r at i on t ha t was ev i d en t r e gardle s s o f when the d i e ba ck oc­
curre d. Resu l t s i nd i c a t e that no abnormal amoun t o f dieback was
p res ent i n a ny of the s t a nds e xami ned .

Othe r pe sts e ncou n te r e d du ring t he s u r vey i nc l uded t he ma p l e
tee reue ce e , mapl e vebvo re and t h e ma pl e t r umpe t sk.e l e t on i ze r, a l l o f
whi c h we r e f ound at t r a ce l e ve ls. Other d i s e ases which occ u r red at
very l ow leve l s included Armilla ria r oo t r ot. f ound on one tree at bo th
the Ta y and Adjala l ocat i ons ; wh i te spongy r o t , wh ite trunk r o t, Forne s

eonnat us (W'e i nm." Gi 11. . a t the Tay, Oro and Adja la s i tes ; Phettinu8
i gniaroius (Fr . ) QuU ' 1 a t the Adjala plot ; and dieback and cank er,
Steganospo roiwn ooat um (Pe es . ex ~rat) Hugh es, at t he Ta y Township
l o c a t ion.

Oak. Dec line

Oak s t udy pl o t s which were es tab l ished in 197 7 have been moni ­
t o red on an a nnual bas i s s i nce that t ime . Oak lea f shredde r po pu l a­
t i ons i n the a rea of t h e plo ts have generally been declining in t h e
past few ye a r s and this may be r elate d t o the overall g radual improve­
ment of tree c rowns. The trees t h at d ied o n the plots this yea r were
a ffe c t ed with Armil l aria r oot r ot , e xcept in t he case o f one t r e e wh i c h
was s everely damaged by r o adbu ild i ng cons t r uc tio n . . The eaoun t o f
accumulated crown d e t eriora tion is listed i n Tab le 9 (see also photo
pag e ).

Cur r en t dieba ck was also rate d , bu t d id no t account fo r mo re
than 10% of the cur rently live crown e xcep t in t rees t hat h ad died. In
mo s t instances t he r e was little or no cur ren t dieback.
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Table 7 . Summa ry of cur ren t s ugar mapl e diebac k at seve~ l ocat i o ns i n
the Centra l Reg i on In 1984 ( expressed as a pe rce nt age o f
t ota l tree s exam i ned ).

Loca tion (Tvp)

Avg
OBH
( m)

Avg
ht

(m)

Perc e ntage o f crown dead

0- 5 6- 20 21- 40 41-60
- Ko . of trees - -

60

No .
of

tree s
dead

Hu ronia Di str i c t
Tay
Or o
Adjala

Maple Dist ric t
King

Li ndsay Di s t r i c t
Hamilton
Douro

Niagara District
South Cayuga

22
24
26

26

34
17

9

20
21
20

22

21
17

11

87
95
91

93

91
91

99

10
5
8

7

9
9

a

a
a
a

a

a
a

1

a
a
a

a

a
a

a

a
a
a

a

a
a

a

3
a
1

a

a
a

a

Table 8 . Summary o f cumulat ive s uga r maple dleback and Eut ype l la
canker a t seven l ocations In the Ce nt ral Reg i on i n 1984
(expre s s ed as a per centage of t ota l t rees examined) .

Percentage of c rown dead

Location ( Twp)
0-5 6-20

- No.
21-40 41- 60

of trees - - -
60

No . of
t rees
dead

Eutypella
canker

%
aff ected

Ruron ia Dist rict
Tay
Or o
Adjala

Hap l e Dis trict
King

~lnd6ay District
Hamilton
Douro

NIagara District
South Cayuga

65
85
80

78

72
77

99

30
12
14

18

23
21

a

1
2
3

3

5
2

1

1
1
a

1

o
a

a

a
a
2

a

a
a

a

3
a
1

a

a
a

a

o
1
5

3

1
a

a
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Tab le 9, Summary of oak dec line at five locations in the Cent ral Reg i on from 1977 t o 1984 .

Percenta.ge o f crown dead
Avg Avg No , o f Oak le af
OSH ht 0-20 21-40 41-60 >60 t rees s hredder

Loca tion (em) ( m) Year - No. of trees - de ad activity a

Central Region -
Hurania Di strict

Tiny Twp 25 , 9 21.9 1977 54 7 27 12 0 t b
Awenda Prov incial 1978 48 5 22 6 4 t

Park 1979 58 9 3 4 8 t b
1980 61 8 4 4 8 t
1981 57 14 2 3 8 t
1982 63 9 1 3 8 t
1983 61 11 2 2 9 t ~

1984 62 9 4 1 9 en
t

Tiny Twp 26 .0 22. 0
Tiny Twp 26 . 0 22.0 1977 not s ampl ed •

Fairlain Lake 1978 " " s
1979 " " s
1980 0 4 45 25 26 ,
1981 0 11 35 25 29 1
1982 7 30 22 9 32 1
1983 11 32 19 5 33 1
1984 31 25 6 5 33 t

Mulmur Twp 28 .2 21.0 1977 64 15 20 1 0 ,
Dufferin Count y 1978 64 15 19 1 1 1 b

Fo r e s t 1979 68 15 15 1 1 t
1980 57 28 13 1 1 1
1981 43 34 16 2 1 m
1982 44 39 10 1 2 m
1983 48 33 11 2 2 1 b
1984 53 33 6 0 4 t

( con t in ued)



Table 9. Summary o f oak decl ine at fiv e l o cation s i n th e Cent r al Re g i on f rom 1977 to 1984
(concluded ) .

Perc entage o f c ro \o1tl de ad
Avg Avg No. o f O.k lea f
DBH ht 0-20 21-40 41- 60 >60 trees shre dder

Locat ion ( em) (m) Year - No. of tre e s - de ad ac tiv ity a

Central Region - ,
Map le District

Uxbridge Twp 26. 1 21.2 1977 42 9 31 18 0 m
uur b en Forea t 1978 42 9 31 11 7 1

1979 40 13 26 6 15 m
1980 38 14 25 7 16 1 b
1981 27 22 26 6 19 1
1982 29 33 12 6 20 m
198 3 33 31 9 4 23 m
1984 40 27 6 3 24 1

"
Ce nt ral Region -

0-

Lindsay District

Clark Twp 22.9 20.6 1977 38 11 32 19 0 1
Durham Gana ras ka 1978 4 36 39 13 8 1

1979 3 32 41 16 8 1
1980 2 26 47 16 0 9 0 1
1981 2 26 47 16 0 9 0 t
1982 1 32 44 14 0 9 0 n
1983 5 57 26 3 9 n
1984 76 10 2 2 10 n

a n ,.. nil. t - trace, 1 - light, m ,.. moderat e, S ... s ev e re

b aeri ally sprayed for cont ro l o f oak leaf shredd er

o dat a correct ion for years 19BO-1982

,
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AB! OTIC DAMAGE

Drought

Delayed effects o f the e xt r eme ly dry pe r i od du ring t he s uaeee r
of 198 3 wer e no t iceab le in 1984. Damag e wss most evident in r ed pine
pl ant at i ons on sandy sites. Scatt ered mortality was cornmon i n young
plan tations on the Main Tract of t he Dufferin Coun ty Fo res t a nd i n Flos
Townsh ip, Hurania Dis tr i c t. In o l de r planta tions r ed pine mortali t y
o c cu r red in pockets o f u p t o 50 tre e s . Damage was also evide n t in
Ve s pr a snd Mulmur townships. Huron i a Di s t r i c t .

Fr o s t Da mage

On l y very mi nor damage due t o late sp r i ng f r ost was evident in
1984. Slight d amage occur red t o balsam fir (Abi e s balaamea fL .] xn i .)
in Medo nte 'ro voeh Lp , Hu r on i a Dis t ric t a nd on pl ant a tion wh i t e s p r uce
{Pioea gl.au~a [Moench) Voss ) in Amara n t h To wnship, Huroni a Dis t r ic t a nd
i n Wilmo t Towns h i p ) Cambridge Dis t ric t.

Salt Damage

. "Applications o f sal t on majo r h i ghways dur i ng winter month s was
r e s pons i b l e fo r f o liar damage t o r oadsid e plan t a t ions , wi ndb r eak a nd
o r namental tree s t h r o ugh out t h e Region i n 1984. White and r e d p ine
were the most common ly af fect ed spec ies . Cedar and juniper s (Juni-
pe7'Us spp . ) also s us t ained s ome damage . Ty p i cal damage occur red i n
Fl o s Towns h i p , Buronia Di strict and i n Al bion Town s hip , Maple Di strict
where an ave r age o f 67% o f plantation wh i t e p i ne were af f e c t e d wi th 24%
f o l i ar damage. The d amage de c reased with increas ed dis tance from the
r oad .

Winte r Drying

Damage f r om wi n te r drying wa s evident i n young white pine plan­
t ations in t h e Cambr i dge Distric t . Typical damage occurred in Erin
Township where 60 % of the t rees in a a-h a plantat ion of O.6---m-high
tre es we r e a ffect ed ) wi t h ave rage de fo liat ion of 20 %. Similar damag e
was als o observed in Nassag awe ya Township and in King Townsh ip , Maple
Distric t . I n th e Lind say Di s t r i c t damag e t o r ed p i ne was noted i n
s evera l roads i de situat i ons . Damage in the Buronia Dist r ic t was more
evident on wh i te and No rway spruce (Pioea ab i es [L .] Karst .). Severe
brown ing occu r red t o o rname nt a l s at Earl Ro we) Mara a nd McRa e provin­
cial pa rks ) an d a t one l ocation i n Medont e Townsh i p 90% o f No rway
s pr uce 2. 0 m h i gh s u f fe red h e avy dama g e . I n t h e Cambridge District
heavy d amage also occ urred on occas i on a l trees i n Nor way spr uce wind­
breaks . It i s f elt t h a t t he damag e t o s pr uces wa s complica ted by the
d ro ught during the suumer o f 198 3.



28

Table 10 . Ot he r abiotic da mage.

Type of damage

Late s pr i ng l eaf s co r ch

Lime s t one chloros i s

Wind damage

Host ( s )

aM

rP

con iferous
and

deciduous

Remarks

heavi l y affec t ed roadside t r ees
i n Smith Twp , Li nds ay Di stric t ;
light damage common on r oads i de
trees and or namentals i n For t
Er ie , Niagara Dist r i ct

pockets of dead and dyi ng trees
due t o high soil pH detected In
t own of Vaugha n . Mapl e Di s t ric t
and 1n Ot onabee ~P . Li ndsay
Distric t

wind s to rm on 30 Ap r i l , 1984
caused sca ttered blowdown
t hroughout the Region . Notable
damage occu rred t o jack pine i n
a recently th i nned stand i n
Albion Tvp. Haple Dis t r i c t and
ad jacent t o a clearcut in Ves pra
Twp , Huronia Dis trict

•



29

SPEC IAL SURVEYS

White Spruce Plantation Survey

I n 1984 FIDS ca r r i e d ou t a s pec i al s ur vey of wh i te spruce pl an­
t ations th roug hout Ont a rio. In the Ce n t r a l Reg i on , eigh t planta tions
we r e examined f o r the pres enc e a nd i mpac t o f i ns e cts and diseas e s .
St ands were se lected on a random bas is and 150 t r ee s we re examined at
each location . Two vis its we re made t o e a ch area and where po s sible
the same trees were examined a t each v i si t.

Po sitive incidence s of i nsects that were mon i tored are listed
in Tab l e 11. These include t he spr uce budworm, spruce cone wo r m,
DiopYotPia ~enioulettoide8 Hu t . & Mun ., s pruce bud moths and t he
yellow-heade d spruce sawfly. The trees we re a lso e x ami ned for wh ite
p i n e weev i l damage; h owe v e r, t h i s insect was absent at all l ocations .
Other insec t s o f a mi scellaneous n ature de tected during the survey
we r e : spruce reedleminer, Endothenia a l- bol- i neana (Kft. ) . f ound o n 33 %
of the trees in Amaranth Township and on 28% o f the trees i n Wilmo t
Township ; a ph i d s (Apb I d i dae ) , fo und on 51% o f th e tre e s at the Wilmot
l ocation and 9% o f t h e t rees a t the A~aranth l oc a t i on ; eastern spr uce
gall ade Lgi.d , Adelges abietrie (L i nn .) , a nd cicada. Tibicen eanicul arie
Ha rr . , trace incidence a t t he wi Imo t plo t ; r agged spruce gall adelgid,
Pineue simi'Lis (Gi l l . ) , and or ange spruce need Iesrine r , t race po pu la­
tions .found at the North Gw i llimbury l o c at i on.

The diseases and ab i o t i c prob l ems de t ected by the s u rvey a re
a lso li sted in Table 11. Include d a r e chlo r os is , fros t damage, spruce
.c one rus t and s tand o penings. Th e c a u s e o f the s t a nd o pe n i ng s could
not be determi ned e xc ep t a t the Bex ley TOlolllsh ip location , whe r e pas t
infe s t a t i ons of t he yellowh e aded s pruce sawfly had caused tree mortal­
ity . The st ands were a lso s urveyed , with n eg a t i v e results . fo r:
Armi lla r i a r oot r ot ; s pruce ne e dle r ust . Ch-ry somyxa Ledi: (Al b . & Sc hw. )
d By ; ; spruce broom r u s t . C. aT'(Jtostaphyt i Di et . ; dwar f mis t letoe,
A'reeuthobi um pusiZ'Lum Pk , ; a nd rec e n t mor tali ty from a ny c a us e . Th e
s i tes were a lso examined for the presence o f be a rbe r ry , ApOt08taphy'L08
spp . , and pyro l as, Py po"La spp•• the a l te r nat ive hosts of spr uce broom
rus t and spruce cone r ust , r e spe ct ively . Nei ther of these a lternate
hosts were found at t h e pl a n tat ion l oca t i ons .



Tab le 11. Surmnary of t h e ~e 8u l t 8 of a wh ite s pr uc e pl ant at i o n survey c ar r i e d out in t he Central Reg ion in
1984 .

Spruc e bud-
Es t i- Sp~uc e Spruce Spru ce co rm and Ye LLoeheade d
mated budworm co ne worm bud mo t hs s pruce cone- spruce s awf ly

Avg h t no. of Tre e s Tre e s Trees wo rm Tree s Ikfol i -
Lo ca tion Ar e a of t re e s trees ! a f fected a ffe c ted a ffe et ed De f a liat i on a ffecte d ation

(Twp) (loa) ( m) loa (% ) (%) (% ) (%) ( %) (%)

Camhr idge Dis t ric t

Wilmot 5 2. 1 1,600 8 0 17 1 0 0
Ni c ho I 12 10 .0 1,000 80 • 10 10 6 0 0

w
0

Ha ple Dist ri c t

Nor t h Gw i l l imbu ry 5 0 .9 2 ,500 0 0 6 0 2 7

nuroni a Dis trict

ve s pr e 12 7 .0 1 .000 5 0 57 2 0 0
Amaranth 10 1. 1 2,000 2 0 8 1 3 7

Li ndsay Di st r i c t

Bex ley 16 5 .2 1. 4 00 0 0 0 1 0 0
Hami I t on 2 10 . 1 4 ,000 0 0 0 0 0 0
Hll nve rs 1 1. 9 2,8 00 0 0 0 0 0 0

(co nt i nued )



Tab l e 11. Summary of the results of a whi t e spruce plantation s urve y ca r ried ou t i n the Cent ral Reg i on in
1984 ( cone l ude d},

Chlorosis Frost Con. rust
Faded green Yellow

Tre es Trees Tre e s Foliar Total n o. Cone s No. o f
Lo cat i on a ffected affec ted a ffected damag e o f cones af fec ted stand

(Twp) (I ) (I) (I ) (I) e x ami ne d (I) openings

Cambridge District

Wi Imo t; I 0 2 4 200 0 3
Nicho 1 0 0 0 0 200 0 I w

~

Maple Di str i c t

Nort h Cwillimbury 20 0 0 0 100 0 4

Huronia Dis t ri c t

vee pe e 0 0 0 0 100 I 0
Amaranth 7 0 13 3 100 0 3

Lindsay Dist rict

Bexley 0 0 0 0 200 0 8
Hamilt on 0 0 0 0 0 0 0
Man ve r s 0 0 0 0 50 0 1



Table 12. Summa ry of whit e s pruce cone and fl ower damage .'1t two l ocat i o ns in the Cent ral Region in 1984 .

Seed Cone s damag ed by
Female fl owe r s Deve l o pe d cones l o s s in Earlier Spruce Spruce Spruce Spr uce

No. No. damaged Le pi dopt e ra Re e d cone se~d co ne Un-
Locat i o n exam- Damaged exam- Damaged concs i ns e ct s moth maggot chu l c Id rUli t known

( lV p) i ned (%) ined (%) (%) (X) (X) (%) (%) m (%)

Ma ple Dis tri ct

Uxbr i dge 200 21 100 40 60 25 0 1 0 11 3 w
N

"uroni a Ditlt ri c t

ESBs 100 60 23 39 18 0 0 2
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Wh i te Spruce Fl o we r , Cone and Se e d Su r v ey

I n 1984 an e xcep t ional c one c r op oc c ur r ed on a ll s pecies of
spr uce i n the central Region . This coincided wi t h FIDS pl ans to c a rry
out 8 survey of white s p r uce s e e d and cone pe s t s . Ma t ure co ne s were
co llec ted at two l ocat i o ns I at Canad i an Forces Base Bo r de n i n Ea s s
Township , Huro nia Dis trict and o n the .Ha i n Tr ac t o f the Dur ham Regional
Fore s t in Uxbr i dge Township, Mapl e Di s t r i ct. At the l a tt e r loc a t i on a
sample was also taken o f f ema l e f lowe rs .

Th e fl owe r co llec t i on was done in late Ma y during the late
fl ower ing s tage j ust af t e r po llin at ion . Laboratory analysis o f 200
feeeI e fl owers ind i c a ted that 21% we r e damaged in s ome form. Of t he
damage 26% was definitely the r e sult o f insec t feed Lng ; t he c aus e o f
dama ge t o the r emainde r cou l d not be determ i ned. Both the spruc e bud­
worm and t he easte rn b l a ckhe ade d budwo rm were found in equ al numbe r s ,
and we r e the most d amaging i nsec ts found at t h i s s tage . Ot he r i nse c t s
r ecovere d were the s pr uce mic ro moth, Euao7"dy tea aerupiotiel-l-a nt e r e • ,
and t he obl i que banded l eaf r o ller , Chor-ietioneura T'08aCeana (Ha rr .) .

Dam.age t o ' t he mat ure c one s co lle cte d from bo th l oc at i o ns in
mi d-Augu st was p rima r ily the r esult of t he ear lier f e eding by Le pidop­
t e r ous l a r vae , including ins ect spec ies me nt ioned ab ove . Ot he r da:a.age
wa s caused by t he s pr uce seed moth, Las pey1*esia youngana. (Kf t. ) , the
s pruce s e ed cha l c id , Megastigmus atediu8 Wlk., t he spruce cone maggot,

Byl errrya anthraoi na (Cze r ny) and s pruce co ne r us t (Table 12 ) . The
lat te r was t he on l y disease f ound affect i ng the cones .

Seeds within the c ones were also examined by FlDS s t a ff t o
de te rmi ne t he seed r educ tion in d amaged c one s . The mean s e ed count of
dams ged cones wa s 23% l e s s t han the me an seed count of s ound cones at
the Es s s Townsh ip sample poin t and 60% l e s s t han the mean seed co unt of
sound cones a t the Uxbridge To wnship l ocation.

Seed a nd cone pes t s u r veys wil l cont i n ue i n 1985.

Sur veys for Pe s t s Found i n Ad j oining Pr ovince s

Special s u rvey s were c onduc ted fo r s ign ifican t pests that h av e
occurred in ne i ghboring provinces o r ad jacent par ts of the Uni ted
States in 1984 . One o f thes e i s the European r ac e of Scle rode rr i s
canker referred to prev ious l y in this r eport. Another is t he b i rch
casebeare r, Co leophom s eT'Mtelta (L.) , an introduce d insect which ha s
c aused e xtens i ve d ama ge t o birch e s a nd a lde r s (Alnus s pp.) i n Que be c ,
Newf ound l and and the Maritime provinces , but to dat e has not been co~

firmed in the pr ovince o f Ontario . Re s ul ts o f the s urvey for thi s
ins e c t in the Ce ntral Reg ion in 1984 were all negative. Trace popul a­
t i ons o f casebeare r s o n birch were submitted o n f our occasions and all
were i de nti fi e d 4 S the clo s e l y r elated s pecies, the cherry casebearer.
Co l eophom pMmieL l.a Cl em.
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Pi newood Nematode, Bursaphe Zenahu8 ~dlophilu6 (Ste i ner and Buhrer)
Ni ck le

The pinewood nema tode has been causing severe damag e to p ine
f orests i n Japan for the pa s t 30 ye ar s . In rec en t ye ars i t ha s be e n
reco rded in t he no r thern Un i ted St ates and i n Ma n i t ob a. In 198 4 i t wa s
recorded i n t wo l ocations in southern Ontario, one o f wh i ch was in t he
Ce n t r a l Re g i on. Th e nema t ode wa s co ll e c ted f rom r ed pi ne on the No r t h
Tr ac t o f th~ York Reg i onal Forest , Maple Di s t r i ct. Sta f f f r om the Pest
Cont rol Sec t ion o f OMNR made t h i s co l l ec t i on .

Al t hough i t i s not cur r ent ly a major pr obl em i n Nor th Ame r i ca ,
it i s cons i de r ed pote nt i a l l y dange r ous .

Acid Rai n National Ea rly Warning Sys t em

In ke e p i ng with i t s new r o le as par t of a nation al ea r ly warn­
i ng s ys tem fo r acid r a in , the Ontar io FID S Uni t has e s t abli s h ed 13
stud y pl o t s i n s t and s o f the maj o r ccrame r c i e I tre e s pe c ies acro ss the
prov i nce. Th e pl ots a r e de s i gned t o enab le fore c a s t i ng o f e arly d e tec­
tion of damag e that may occu r to t h e forest because o f acid pre cipit a­
t ion. In the Ce nt r a l Reg ion one p lo t was es t ab lished i n a s ug ar ma ple
s tand in Oro Townsh ip , Hur onia Di st rict. Among the parame t e r s being
measured on t h i s plot a re ve rtical and radial growth , c r ovn st r uc t ure
and density, mor tali ty , i ncid e nce of insect and dis ease a t t ack and
s pec i f ic ac id r ain s ympt oms . Fu r the r r e por t s wi ll be pre s e n t ed as th is
pr o g r am deve lops .

Cl ima t ic Da ta

Cl i ma t ic data , as li sted i n Table 13 , indic ate that on ly sl ight
f l uctuat i ons fr om t h e means occurred in t empe r a t ur e s and t ota l pre c i p i ­
tation for 1984.



Tabl e 13. SUlII11s ry o f mean t emperature and t ot a l pre cipitation ft t two l ocat i ons in the Cent r aI Region i n
1984 . 11

Lo c at i on Month
Mean

temperatur e ( · C)
No rmal!) Ac t ual

Deviation
f rom no rmal

( · C)

To tal
pre c i pit ation (mm)

Normalb Ac tual

Deviation
f rom no rmal

(%)

Pet erbo rough Ai rport

Les te r B. Pear son
I nt e rnat ional Airport

J anu ary
February
Mar ch
April
May
J une
July
Augu s t
September
Octobe r
Novembe r
Decembe r

Janua ry
February
Ma r ch
Apr il
May
Jun e
Jul y
August
Se ptember
Octob er
Novembe r
De c embe r

- 9 .3
- 8 . 5
-2 . 5

6 . 0
12. 1
16 . 8
19 . 2
18.1
14.0
7.9
2.1

-6.0

- 6.7
-6 .1
-1.0

6 .2
12. 3
17. 7
20 . 6
19. 7
15.5

9 . 3
3. 3

- 3 . 5

-12 . 1
- 3 . 1
-6. 6

6 .9
9 .7

16 .8
18 . 6
19 . 2
11.9
9 . 1
1.6

- 2. 0

-9 . 7
-1.5
-4. 6

7.2
10 . 3
18. 2
19. 8
21. 1
13 . 9
10. 3
2. 7

-0.2

-2 .8
+5 .4
- 4 . 1
+0 . 9
- 2.4

0 .0
-0 .6
+1.1
-2 .1
+1. 2
-0. 5
+4.0

- 3 . 0
+4 . 6
-3. 6
+1.0
- 2 . 0
+0. 5
- 0.8
+1.4
- 1.6
+1.0
-0.6
+3. 3

44 .1
48.9
62.9
71.8
57 . 1
60 . 4
77.9
74 . 2
72 .9
59 .9
69 . 4
74.3

50 . 4
46.0
61.1
70 .0
66 .0
67. 1
71.4
76 .8
63.5
61. 8
62. 7
64. 7

28.7
78 . 8
56.5

103. 4
88.3
36.9
88 .8

112. 8
72 .2
23. 5
76.6
68.3

30 . 2
59 . 0
59 . 5
58 . 7

102 . 8
48.1
63.3
63.8
74 . 7
26.1
69 .9
61.4

- 34.9
+61. 1
- 10.2
+44.0
+5/• . 6
- 38. 9
+14 .0
+52 .0
-1.0

-60.8
+10. 4
- 8.1

- 40. 1
+28. 3

- 2.6
- 16 . 1
+55.8
- 28 .3
-11. 3
- 16.9
+17. 6
-5 7.8
+11 . 5
- 5 . 1

a Data obt a i ned f rom Atmosphe ric Environment Serv ice , Env i ronment Canada.
b Normal tempe rat ure and precipi ta t ion a re based on t he per i od 19 30-1980 .
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