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2) t hos e which a re capa ble of causing serious damage bu t ,
because of 10101 po pulations a t" for o ther reasons, did not
cause seri ous dama ge i n 1984.

During the fall of 198 3 , Mr . Cha r l es Barnes loIas promoted to field
supervisor and s ubseque n t ly r eass igned t o the Northwest e rn Reg ion . He
was replaced by Hr , Holger Br odersen ....ho prev i ou sly s erved 3 years I n
t he Al gonquin Region . Thanks are extended t o t he Ontario Min istry of
Nat u ral Resou rces a nd a ll o the r s uppo r t i ng age ncies f o r a l l assis t ance
prov i ded in t he e xecution of t he 1984 fi e l d season .

H. Br odersen

H ~J. Evans



SURVEY HIGH LIGH TS

This re po r t deals with the fo r e s t i nsects a nd d iseases encoun
tered i n t he course of s pe c i a l and r e gu l a r s u rveys car ried out during
t he 1984 fi eld season I n the Southwes t e rn Reg ion of Ontario. The large
infes tation of the cedar l e a f mi ne r co mplex r e ported In t he Simcoe Dis
t rict l a st yea r co l l a ps ed t o nea r endem ic l eve l s ; however , a s ignificant
expansion of this defoliator oc cu r r e d In t he Owen Sound Dis t r i c t . The
bi rch skele tonizer i nfesta tion on t he Br uce Pe nins ula collapsed . No
s ignifican t change s occurred in the sp r uce budwor m popula t ion . Oak l eaf
shredder numbe rs r e mai ned l ow ac ross t he Regi on whi le maple trumpet
ske l e toni ze r and the fa ll webworm pers is ted a t nume rous widely separated
locat ions . Ma le gypsy mo t hs we r e caught a t all but one of the pr ovin
c i a l pa rks wh e re t raps were dep l oye d .

Con t inued checks f or Sclerode rris canker proved nega t i ve . Leaf
bl otch of ho rse- chestnut was commonly s igh ted ac r oss the Regi on . Two
ne w incidences of l a r ch needle cas t wer e recorded i n the Owen Sound Dis
trict. Surveys of oak stands monitored in the south continue t o show
recove ry from t he dec l ine a t t r ibuted t o oak l eaf shr edde r . Specia l s ur 
veys fo r pes ts of wh ite s pr uce were conducted in seven plantations
t hroughout f i ve distric t s. A comprehensive s ur ve y of whit e spruce cones
f rom t he Ayl mer Dist r i ct was carried out to a na lyze damage by s eed and
cone pests . Five maple bus hlots were ins pected f or Eutypella canker
across t he Regi on , as well as f or gene ral vigor based on crown cond i 
tion. Finally, an ac i d ra i n plot was es tabl ished in the Wingham
District as part of a na tional ear ly wa rning system t o be moni to red by
t he For es t Insect and Di sease Survey Uni t .

As in previous reports , the foll owing categor i es a r e used t o
describe the importance of insects a nd diseases:

Major Insects or Diseases

capable of causing serious injury to or death of livi ng trees or
shrubs

Minor Insects or tueeases»

capable of causing sporadic or localized i njur y but not usually
a serious t hreat t o living t rees or shrubs

Other Forest Insects/Diseases (Tables )

These t a bl es provide information on two types of pest:

1) those which are of minor importance and have not been known
to cause seri ous damage to forest trees,

* No minor insects or diseases were reported in t he Southwestern Region
in 1984.
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INSECTS

Majo r Insects

Cedar
Free ••

Leafminers. Argyres t hia aup~oargentelta Brower, A.
A. t hui el l a Pack., and ~~licalvaria thujael l a (Ki t.)

canadensis

High populations of t h is leafm i ner c ompl ex continu ed to damage
eas te r n whit e cedar (Thuj a ocei-dental -i e L.) along t he western shore of
t he Br u c e Pe ninsula . The area o f modera te- co-severe dama ge i ncreased
from 400 ha 1n 1983 t o a pproxi ma t ely 1 , 400 ha in 1984 ( Fig . 1). The
t ovnships of St. Edmund s Bod Li ndsay we re the most severel y affec ted
with pockets of damage cont i nuing s ou t h into Eas t nor township. Owen
Sound Di strict. Ou t s i de o f t he infes tation on t he pen i nsu la , popula
t i ons r ema i ned at l ow l evels with negligible dama ge. Throughout this
infes t ation. scattered mor tality was commonl y noted.

The two infe s tations mapped in Ayl me r and Si mcoe dis t ricts in
1983 declined to endemic levels i n 1984 . Checks of ceda r hed gegr ows and
windbreak s t hroughout the Wi ngham, Cha t ham, Aylmer and Simcoe districts
r evealed only t r ace or l ow damage l evels a t all l ocati ons sur veyed.

Birch Skeletonizer , Bucculatrix canadensisella Cham.

Gr ound checks condu cted throughout t he Br uce Peninsula , Owen
Sound District, revealed a major dec l ine in population levels compared
t o t ho s e r eported in 198 3 . The distribution of th i s skele tonize r of
birch (Betula ap , ) did not change appreciably from t he previous year.
La rvae wer e commonl y found t hr oughout the peninsula causing l ow levels
of defoliat i on in mid- t o late September, suf f ici ently late in the grow
ing sea s on tha t the impact was negligible.

Two dis t i nc t pockets of moderate defoliation, one each in Amabel
and Albemarl e t ownships, Owen Sound Di s t r i c t , and both less than 1 ha i n
e ree , wer e t he onl y exceptions noted. Throughout the r emainder of t he
Region no significant populations were detec ted .

Spruce Budworm, C'hozois toneura funriferana (Clem.)

Res ul ts of damage surveys, population sampling and egg-mass
counts of t his perennial pest will be published with those of othe r
regions a t a later date in a r ep ort specifically devo t ed to th i s
insect. That report will provide a complete description and analysis of
developmen t s in the spruce budworm situation in Ontario in 1984 and wi l l
give infe s tation forecast s for the province f or 1985.
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and Puliaa lvaria thujaella (Kf t , )
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J ack Pine Budworm, Choris toneurG pinus pinus Free .

J a ck pine budworm popu l a t ions noted on t he Br uce Peninsula i n
198 3 rem a i ned a t low numbers In 1984. Br anch sampl e s (60 em l ong)
inspected fo r current defoliat ion in Amabel a nd St. Edmunds townships ,
Owen Sound District revealed no discernible cu r ren t def olia t i on ; only In
Lindsay Town s h i p were l ow levels of damage e v i de n t ( 4%) . I n f estation
f or ecas t s ba s ed on egg-mass counts pred ict low l eve l s of defol i a tion In
all three t ownships f or 1985 .

Scots pi ne (Pinus syLvest ris Lo) tree s located on the fringe s of
a j a ck pine (P. banksiana Lamb. ) pla nt ation i n Amabel Towns hip suf f e r ed
f oliar l os s e s of up t o 20%; however. tre e s wi thin t he planta tion suf
f ered minimal f oliage l os s «5%) . Elsewhere in t he Re gion no popul a
tions wer e e nco unt e r e d dur i ng r ou t i ne surveys .

Oak Leaf Shredder , Croesia semipurpurana (Kf t .)

Low numbe rs of mal e mot hs were cap t u r ed in pher omone tra ps a t
onl y one of t hre e l oc a tions in which t he y ha d been pl aced a t the St .
Williams Forest St a t ion . Be cause of vanda l i sm, r e s u l t s of phe r omone
t r a ppi ng we re una vailable f or Turke y Point Prov i nc i a l Park, Simc oe Dis
t r i c t , and t he traps s ubmi t ted f rom Pi ne ry Provinci a l Pa r k , Cha t ham Di s
t r i ct were l ost i n shipment . Defoliati on a t a ll oak plots in 1984 was
t race to l ow (Table 1) . Branch s a mpl es taken f r om the s e t h r e e areas
we re examined fo r ove r wi n t e r i ng eggs i n an e f fo r t t o fo recas t po pula
tions f or 1985 .

Maple Trumpet Skele ton i ze r , Epinot ia acerietta (Clem.)

Foliar damage t o suga r maple (Acer saccharum Mars h . ) stands a nd
wo odl o t s was no t ed a t nume rous l ocations th roug ho ut t he Region. Whi le
the incidence or presence of the i ns e c t was high, in most case s (>75%)
foliar dama ge varied f r om tra ce t o l ow «25%). Tre e s of all sizes we r e
affected. Defolia t ion was notable as fa r no rth as Owe n Sound District
in Collingwood , Ospr e y and Keppel t owns hips, where it averaged 20%. The
mos t s outherl y infes t a tion noted occu r r ed i n Pea rce Provincial Park,
Aylme r Di strict , where 100% of t he maples ave raged 20% defoliation.

Birch Leafminer , Fenusa pusi t t a (Lep. )

First-generat ion dama ge to white bi rch (Betula papyri/era
. Ma rsh .) ornamentals wa s once aga i n noted t hroughout t he enti re work

'a r ea ; however , total f olia r damage _normally amounted to les s than 2 5% .
Townsh i ps wi th t he highes t i nc i de nce of a t tack i ncluded De l h i and
Cha rlo t teville, Simcoe Dis t r ict; Ade lai de , Aylme r Dist ric t; Raleigh .
Me r s ea, Bosa nquet and Sarnia, Cha t ham Dist r ict j and Col bo rne , Wi ngham
district.
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Second-genera tion la rval feeding di d not increase the ove rall
damage to any significant extent.

Table 1. Results of oak l ea f shredde r phe romone t r appi ng . egg counts end defoliation

for ecasts for t wo dist rict s in 1983 and 1984.

Loc a l i on

Ch atham Distr ict

Tot al no .
of adults
c ap t ur ed

1983 1984

.o\vg .
no. per
trap
1984

Leav es

at tacked

1984
( ~)

Foliar
deneqe

1984
( ~ )

No. of

eggs

1983 1984

De folia 
tion

fo recast
1985

Bosanquet Twp

(P iner y Provi n
c i al Park )

Simcoe Distr ict

Charlot teville Twp
( Tur key Poi nt

Provincial Park )

South Walsi ngham Twp
(St. Williams
Forest Slation)

na = not avai l abl e.

519 na

316 na

100 46

n,
( lost i n

mail )

n,
(a ll

traps
vende r-,

ized )

8

,

24

,

,

10

,

o

o

o

o

o

o

Nil

Nil

Nil

Fall We bwor m, Byphantria cunea (Dru .)

Fall webworm continued to cause uns i ghtly de f olia tion t o or na
mentals and roadside trees throughout the Regi on. Typically t damage
involved l ow l evels of defoliation, affect ing several branches on a
gi ven tree ; occas i onally entire trees were defoliated . Ash (Pra:cinu8
ap . ) appear ed t o be the preferred host a long wi t h numerous other ha rd
woods. primarily ba s swood (Tili a s p.), elm (Ulmus sp.). maple {Acer
~p . ) t cherry (Prunu8 ap.) and ca t a l pa (Catalpa bignonioides Walt .). The
highest damage levels recorded occur r ed on t he Bruce' Peninsula in t he
Owen Sound Di s tri ct where moderate leve l s of fol iar damage ( 25- 75% ) were
commonly noted. Wh i l e the damage i s unsight l y. t hi s i ns ec t is not known
t o persist a t high levels for more than t wo or t hree years . so heal thy
tree s should survive t he se a t tacks.
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Gypsy Ho~h. Lymant ria diepar (L.)

Burlap and pheromon e traps were dep loyed at 13 pr ov i nc i a l parks
across t he Southwes te rn Reg ion I n 1984 (Fig. 2). Phe r omone traps onl y
were de p l oyed a t Po i n t Pelee Nationa l Pa rk.

Burlap tra ps. monit ored by pe rsonnel f rom t he Onta rio Hi nistey
of Natu r al Resources (OMNR) , failed t o cap ture la rvae a t an y locati ons.
Result s of t he 1984 pheromone tra pping r e vea l ed a mark ed increas e ove r
1983 I n the number of l ocati ons where ma l e moths were cap tured .

Rou t ine surveys th r oughou t t h e Region during the s umme r mont hs
faile d t o detec t an y dis ce r nib l e de f oli ation attributable to this de fol
iator.

Ta ble 2 . Res ul ts of gyps y moth phe r omone a nd burlap trapping i n 1984 .

Nn. nf No . of No of No . of
Locati on bur l ap l arva e phe r omone mal e moth s

(Park ) tra ps caugh t t r a ps caugh t

Owen Sound Dis t ric t

Craiglei th 10 0 2 2
Cypru s Lake 10 0 2 3
Sauble Falls 10 0 2 4
Inverh uron 10 0 2 12
MacGregor Po int 10 0 2 1

Cha t ham Dist ric t

Rondeau 10 0 1 1
Ipperwash 10 0 2 1

. Pinery 10 0 2 0
Pt . Pelee 10 0 2 1

Alymer Distric t

Iroquois Beach 10 0 1 1

Si mcoe Dist ric t

Long Po int 10 0 2 7
Se lkirk 10 0 1 6
Tu r k e y Poin t 10 0 1 15

Wingham District

Point Farms 10 0 2 8
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White Pine Weevi l, Pissodes strobi (Peck)

Leader damage t o white pine (Pinus strobus L.) planta t ions
r emained low at a l l l oca t i ons surveyed wi t h t he except i on of two planta
ti ons noted i n the Owen Sound Dist r ic t (Ta bl e 3), where a h i gh inc i dence
of damage occur r ed . I n 1984 , f or the second co nsecu t ive yea r , t he OM~~

e f fe c ted con trol me a s u r e s i n the Owen So und Dis tric t with a n e ne r ge t i c
clip and des t roy pr ogram. Exami na t ion of f u rthe r random l oca t i ons i s
planned f or 198 5.

Ta ble 3. Summa ry of l e a der damage by whi t e pi ne weevil in fo u r d i s 
tricts in 1984 ( count s ba s e d on t he examinati on of 100 vht t e
pi ne t r ees a t ea ch l ocat i on ) .

Loc a tion
( Twp )

Aylme r Dis t r i ct

Wes t Oxfor d

Owen Sound Di s t r i c t

Gl ene l g
Glenel g
Sullivan

Simcoe Distr ic t

Nort h Wals i ngham

Wingham Di s t r ic t

Hullet
Turnberry

Avg height
of tre e s

(m)

2.0

3 .0
2.5
7. 0

4 . 0

2.5
2.5

St ocking
( t rees/ha)

2. 990

2 , 500
2,500
1 ,600

3. 600

1 , 200
2 , 300

Area
affected

( ha)

3

11
5
1

2

50
6

Leade r s
a ttacked
i n 1984

3

56
o

31

4

o
3

Table 4 . Othe r forest insects.

I ns ec t Host(s ) Remarks

Acantholyda ery t hrocephal a
( L . )
Pine fa l s e webvorm

wP
light f oliar
t r ees in a
Glenelg Twp.,
t r i ct

damage on 2 .5-m
5-ha pl anta t i on ,

Owen Sound Di 6-

(continued)
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Ta bl e 4 . Oth e r f ores t i ns ec t s (cont i nued).

I nsect

Aorobas -ie demoteUa Cr t ,

Walnut s hoo t mot h

Aerobae -ie s p 
Twig bore r

Hos t( s )

Wa

Wa

Remarks

s ingle occurrence of high lev
e l o f c rown da ma ge t o mature
t ree, Dun....ich rvp, Aylmer Dis
tr i ct

low leve ls of twi g mortality on
tre e s of various ages i n a L'- ba
wo od lo t , Brooke TYp , Cha t ham
Dist r i c t

Aphrophora cribrat a
Pine s p i tt lebug

(Wlk. ) Wa l ow numbe r s on
rege nerat i o n
County f o rest ,
h am Di s trict

16% of 2- t o 3- m
in Well i ngton

Min to Twp , Wing -

BucauZatrix ains Zi eZl a
Hur t.
Oa k s ke letonize r

Came~aPia aincinnatieLla
( Cham . )
Gr ega r ious oak l ea f mi ner

Cecidomyia ooe t. t orie (O. S . )
Ocellate gall midge

Chionodes vernella Murt.
Spring oak leaf roller

conopathorue aoni-perda (Sz.)
White pi ne cone beetle

Contarinia baeri (Prell )
European pine needle midge

o

wO

r M

r O

wP

6CP

tra ce l evels « 10%) of f oliar
da mage i n Pinery Provinci a l
Pa rk. Bos anque t Twp. Cha tham
Di s t r i c t on mo r e t han 75% of
ho st tre e s

moderate l evels of f oliar da m
age t o go l f c ou r s e or name nt als.
London Twp . Ayl mer Dis t r ict

commonly f ound on r oadside
trees . wi th high i ncide nce
t hroughout crowns bu t with l ow
resul tant damage « 10%) . i n
Charlottev i l le Twp. Si mc oe Dis
t rict

l ow numbers no ted caus ing neg
ligi ble f oliar dama ge on r oad
s i de tree s . Ch a r l o t t e v i l le
Twp , Simcoe District

small number of damaged cones
found on gr ound i n mixed coni
f e r wood l o t , Cha r l o t t e v i l l e
TwP . Simcoe Di strict

small s t a nd « 1 ha ) of l O-m
r oa ds i de trees on Hwy 21 , Ama 
be l Twp, Owen Sound Di s t r i ct
f ound with l ow l e ve l s of lat
era l s or lea ders dama ged

( c ont i nue d )
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Ta b l e 4. Othe r fo re s t insects (con t inu ed) .

Insec t Host ( s)

Cor t hytus punat azieeimue sH
Zimm .
Pitted ambrosia bee tle

Dioryctria abietivoretta wP
( c r t , )
Fir coneworm

Eucordyt ea btastovora wS
McLeod
Banded j ack pine needl eotner

Gonioctena notmani ( Schaef .)
Willow l eaf beetle

Rema r k s

approximately 10% morta li t y In
r egene r a t i on in mature woodlot,
Egremo nt Twp , Owen Sound Di s 
t rict

damage t o 2-m plantation tree s
re corded on la t e rals on 3% and
11% of t he t rees i n Turnberry
and Hullet tvps , Wingham
District. r e s pective ly, and o n
3% of t he trees i n a s ingle
pl a n tation in West Oxf o r d twp ,
Aylmer Dis t ric t

tra ce incidence i n budworro plo t
in s eroi mature plant a t ion trees.
Colborne Twp. Wingham Dist r i c t

low l e ve l s of l arval dama ge on
mature ornamen t a l s in Wonder
land Pa rk . c i ty o f London.
Aylme r Dis t ri c t

Hydria prunivorata Fer g .
Cherry scallopshell moth

aytemya anthracina (Czern y)
Spruce cone maggot

Lecanium corni Bouche
European fruit lecanium

l'fa'Laeosoma amel"ic:anWfl F.
Eastern tent caterpillar

bCh

wS

Honey
l ocust

ecCh
Haw,
Ap

moderate levels of defoliation
( 50% ) t o un derstory reg e nera
t i on of s uga r ma ple. Bg reecnt
Twp. Owen Sound Di s t r i c t

l ow number of damaged cones in
Lr-ha plantation in West Oxford
Twp. Aylme r Di s t r ic t

single occu r r e nc e on ornamen
tal. r esul t i ng In low level- of
shoot damage . in town of Port
Dover. Simcoe District

high numbers of nests counted
in Amabel . Ke ppe l . Sarawak,
Derby. Holland, Be nt i nck and
Sydenham t v ps , Owen Sound Dis 
trict, with colony counts o f 23
and 140 per 0. 5 km of r oadside
in Bentinck a nd Syd e nham ev ps ,
r e s pe c t i ve l y

(con t i nued)



Other forest insects (co nt i nued) .
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I nsect

Nephopteryx subfuscella
Rag.
Str iped s umac leaf r oller

Pandemi s limitata (Rob .)
Thr eelined l eaf r oller

Pet~va albicapitana
(Bus ck , )
Nor the rn pitch twig moth

Physoker.mes piaeae (Sch r . )
Spruce bud sca l e

Pikonema al as kensis (Roh. )
Yellowheaded sp ruce sawf l y

Pineus strobi (Htg.)
Pine ba r k ade lgi d

Pleroneura brunneicornis
( Roh . )
Balsam shoo tbor i ng s awf ly

Host (s)

Su

rO

j P

oS

wS

wP

bF

Rema rks

common a t moderate-to-severe
damage l evels, oft en reaching
100% de fo l i at i on , a t Craig le i th
Pr ovincia l Pa r k , Owen Sound
Dis tri ct

low numbers de t ec t ed on f oliage
of semimature t rees , near
Turkey Point Prov i nc i a l Park,
Charlo tteville Twp . Simcoe Dis 
t rict

single occurrence of l ow nuta-'
ber s on an ornamental in Wi l d
wood Park, Downie 'Iwp , Wingham
Dist rict

l ow numbe rs on scat tered ,
mature ornamentals in town of
Por t Rowan, Simcoe Dist rict

f ew i ndi vi dual trees noted with
light def olia ti on i n St . Ed
munds Tup , Owen Sound Dis trict

noted on 10% of the Lr-m trees
in a l - ha plant a t i on i n North
Wa l singham Twp and on s emima
ture trees i n a t hinned pl anta
t i on i n the St. Williams For est
Nursery Complex, Simco e Dis
t r i ct where high popula tions
continue after sever a l yea rs

l ow numbers on s ca t t e r ed semi
ma t ure t r ees in Saugeen Valley
Conservation Authority at Bells
Lake, Owen Sound Di s tri c t

Psilocorsis reflexella
Clem.
Twoleaf t i e r

rO t r a ce
trees
Park ,

population s on ma t u re
in Pinery Pr ovincia l

Chatham District

(cont i nued)
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Other f or e s t insects (concluded).

I ns ec t

Rhyacionia buotiana
( Schiff. )
Eur opean pine s hoot mot h

Tet paZopha espondens ( 'Y'l k . )
Stripe d oak webworm

Vasate3 ouadripee (Shim . )
Maple bladde r ga l l mite

Has t es)

rP

r O

rM

Rema rks

A 10- ha planta t i on of 2.4-m
trees suf fer ed varying l eve l s
of damage on 87% of all s tock
exami ne d i n Osprey Twp , Owen
Sound Dis t r i c t ; a l - ha pl an t a
tion of 2.5-m trees was ob
se rved with l ow l eve ls of shoot
damageon 10% of trees i n West
Nis sou ri Twp , Aylme r District .

a few i s ol a ted l arvae not ed i n
oak de cline pl ot, Char l o t t e 
ville Twp , Si mcoe District

s ingle occur r ence with low
level of damage to f oliage on
r oads i de t ree, Char lo t t evi l l e
Twp , Simcoe District
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TREE DISEASES

Major Di s eaaes

Scle r ode r r i s Ca nke r , Gr€mmeniel la cbi etina (Lage r b .) Morele t

Spec i a l surve ys have be e n conduc ted fo r seve n ye a r s In t h e
Reg ion t o de tec t t he pr esence of Sc le rode r r is canke r . This ye a r , 12
pla nt ations i n f our di stri c t s we r e f orma lly surve yedj i n ad dition nume r 
ous a r e a s o f s usce pt i b l e hos t tre e s wer e checked as the y were en coun
t ered during r ou tine t ravel. Fi na l l y , a n aeria l s u rvey was t ak en ove r
t he Simc oe Di s t r i ct where a h igh concen t ra tion of re d pine (Pi nus
l'es i nosa Ai t.) is known t o e~ i s t .

To da t e aU of t he se effo rts ha ve fa iled t o dete ct t he presence
of eithe r ra ce of this fungus i n t he Reg ion.

Hor se Che stnut Lea f Blotch , Guignardia aescuZi (Pk. ) Stewar t

This dis e a se was aga in co~on on or name ntal h orse-ches t nu t
(Aescutus hippocastanum L. ) a c ross a l a r ge por t ion of t he Reg ion . Heav
ily i nfe c t ed t r e e s were freque nt ly s i gh t ed as f a r no rth as t he c ity of
Owen Sound . whe r e t r e e s suffe red high l e ve l s of f oliar damage (> 75 %) .
I n the Wiog ha m, Cha t ham a nd Ay l mer d i s tricts s i ng le trees and clumps of
o r namen t a ls suffe r e d high i ncidenc e of a tta ck ( > 75%) ; howeve r, In a ll
i nstance s f o l i ar damage was low « 25% ) .

La r ch Need l e Cast . Meria Larici e Vu il l.

The pr esence of t his ne ed l e cas t was conf i r me d onc e again in
Sullivan To wnship . Owe n Sound Dis t r ic t j ho weve r , t he high l eve ls of f ol
i a r damage r epor t ed in 1983 did no t r e cur, and only l ow numbers of t rees
suf fe r ed trace fo l iar da ma ge «5%). The or ganism was also co l l e c t e d a t
two n ew l ocations , one in Glenelg Towns h ip, Owen Sound Dis t r ict. whe re
t rac e fo lia r damage wa s pr e s e nt on Eur o pea n larch (Lari~ decidua
Mill. ) . The o t h e r . a f ollow-up i o Harwich Townsh i p . where the disease
was p r evtcus Ly c onfdreed , de t ec ted low levels of nee dle c as t damage t o
yo ung larch trees . However, examina t i on of the s e sampl e s could not con
fi rm the pres ence of t he f ungus this year .

Needle Blight, Rhizosphaem kaZ'khof f i i Bub .

I n a s tand nea r Bell s Lake , Gl e ne l g r cvns h r p , Owen Sound Dis
t ric t. where ne edle bligh t dama ge wa s previously reporte d , 90% of blue
s p r u c e (Piaea pungens Engelm .) ove r 4 m tall were a ffe c t e d at a r a t e of
30% on old needl e s . Occas ionally , t h e rate of Infect i on on sma l le r
t r e e s r ea ch ed 100% on o l d nee d l es. Tree s over 4 m 1n heigh t r arely



13

suf fered any f oliar dama ge i n the upper c r own po r t ions, but t h e l ower
c r own por t ions we r e co mm.onl y inf e c t ed and whol e b ranch morta l ity was
frequen t l y not ed .

In a 2-10 t all stand of whi te spruce (Picea gtauca [Moench ] Vos s )
adja c en t t o t he blue s pruce , 30% of t he trees s uffe r e d f oliar damag e
avera ging 50%.

Table S. Ot he r f orest dis ea ses.

Organism

Cenangi um ferruginosUffl
Fr .: Fr .
Twig blight

Co Leos porium asterum
( Di e t . ) Syd .
Pine needle r ust

Cronartium ribicoZa
J . C. Fi sch. ex Rabh ,
White pine blister rust

Cytospora kunzei Sacc o
' Cyt os por a ca nke r

Cytospor a pruinosa (Fr. )
Sacc o
Br a nch c a nker

Cyt08para ep.
Cytospor a canke r

Host ( s )

Japane se
r e d pine

r P

wP

col S

wAs

col S ,
H, xc,
wAs , wS

Rec.a r ks

va r yi ng levels of bra nc h e or -.
t a l it y an d whole t r ee mo r tali ty
in single pla ntation C<1 ha in
a rea) of 2- m t r ees in Char
lo t tevil l e Tw p. Si mcoe District

tra c e dama ge levels C<5%) f ound
on 16% of the 1.5-m r e ge ne r a 
tion e xamined in a l -ha area of
the Welling t on Co unt y Forest ,
Minto Twp, Wingham Dis t ric t

s t em canke rs cowaon Ly obse rved
on sem ima ture planta t ion tre e s
i n Bruce County Forest, Lindsay
TwP, Owen Sound District

l ow leve l s of branch mo r tality
on mature or name ntals i n cit y
o f London, Ayl me r Di strict

canker-caus ing orga ni s m a s s oci
ated with di e back i n small
pocke t of mature t rees « 1 ha
i n a rea ) at London Bunt Cl ub.
London Twp, Aylmer, Ont

severa l spe c ies of this fungu s
no ted aff e c t i ng ornamen t a ls in
the western po r t ion of the
Reg ion , most no t a b l y In London
Twp, Aylme r Dis t rict and in
Sa rnia Twp , Cha tham Di s t r ic t;
8% i ncidenc e of s tem canker
causing mort a l ity on 15- m whit e
spr uce tre e s i n a 2-ha planta
tion, Bran t Twp, Owen Sound
Dis t rict

( c ont i nue d )



Othe r f ores t dis ea s e s (cont inued ).
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Or ga nism

Discuta umbrinetta
( Berk . & Br . ) Sutt .
Anth racnose

Gnomoni a tept os tyta
(Fr . ) Ces . ~ de N.
Anthracnose

Gymnosporangi um clavipes
( eke. & Pk . ) eke . & Pk.
Qu i nce r ust

H05t (S )

M, r O

110

How

Remarks

l ow incide nc e and l ow f ol i a r
dama ge leve l s on weake ned t is
sue s of s everal ornaeent a Ls
no t ed In De lh i ~Jp. Simc oe Di s
t r i c t and on fringe woodl ot
t ree s in Burf ord Twp . Siec oe
Di s t r ic t where 1~% of tre es
e xami ne d a vera ged 5% f olia r
da c a ge i n a l -ha s t a nd; high
l eve l s of f ol i a r damage a l s o
no t ed on a s i ngle gr oup of ma
t ure or name ntals In Sa r ni a Twp ,
Cha t ham Dis t ri c t

l i ght f o l iar damage t o scat 
te r ed or namen ta l s t h ro ugh out
Ronde a u Provincial Pa rk.
Cha t ham Di s t ric t

low i ncidence a nd light f olia r
damage on wi l d shrubs in Fa l ls
Re se r ve . Colborne Tw'p, Yi ngham
Dist r i ct

Kabatina thuj ae va r.
j uniperi (Schnei de r
Ar x) Norelet
Needle bl ight

4 v.
J high incidence

f oliar damag e
st ock, Windham
t r i c t

of low levels of
t o l -m nu r sery

Tw'p , Si mcoe 015-

Leucaetoma kun zei: (F r .)
Munk
Cytospora c a nke r

Marssonina brunnea
(Ell. 4 Ev.) Magn .
Leaf s po t

Mar860ni na jugtandis
(Lib. ) Hagn ,
Leaf s pot

as

Pa

110.
Bu

low levels of branch mortality
on semimat ure hed gerow ornamen
tal s in Harr i s Twp , Wi ng ha m
Dist rict

tra ce l eve ls of fo lia r da ma ge
on 5% of . pr i va t e nursery st ock
(2 m tall) in We s t Nissour i
Twp , Aylme r Dis t r i ct

l ow i ncidenc e of light folia r
damage to ornamentals in Ron
deau Provinc i a l Par k , Harwick
Twp, Cha tham Dis tr ic t a nd Wind
ham TwP. Simcoe Di s t r i c t

( co n t inue d )
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Othe r fore st di seases (conc l uded) .

Or ganism

~~Jco8phae~etZa dearnessii
Ba rr
Brown-s pot needle blight

Oidi wn sp ,
Milde w

Phomopsis el aeagni
Ar nold & Ca r t e r
Phomop s l s ca nke r

PhyZlosticta cataZpae
Ell. & Mar tin
Leaf spo t

SCo Zeconect ria cucurbit ula
(Tarle : Fr.) Booth
Canker and dleback

Us t ulina vulgaris
TuL
White brittle r ot

Venturia macularis
(Fr. ) E. MUl l e r &
v , Arxe

Host( s )

muP

Hi

Rus s i an
olive

Ca ta l pa

wP

8M

tA

Remarks

mode rate f oliar damage ( 50X) t o
small group of orname n t a ls at
Inverhur on Pr ovinc i a l Pa rk)
Owen Sound Dis t r i c t

high numbe r s of dama ged l e ave s
on ma ture sca t t e r ed indi v i dua l s
nea r St u r ge on Cr e ek , Net-see
Twp . Cha tham Dis t r ict

h i gh i nc i de nc e of whol e cr own
mor t a l i t y t o mature or name nt a ls
I n London Twp. Ayl me r Dis t r ic t

s ingl e incide nc e of moderate
f oliar damag e t o o r na me nt a ls
In South Wals ingham Twp, Simcoe
Dis t ri c t

10'W incide nce of mor t a li t y i n
< 2-m regeneration on hillside
plantation « 1 ha) , CuIras s
Twp, Wingham District

single incidence of decay on
mature 'Woodlot tree , Mor r is
Twp. Wingham Di s t r i c t

low incidence (3%) on regenera
tion i n 'Whi t e pine plantation
i n No r t h Wa l s i ngham Twp , Si mcoe
District
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DIEBACKS AND DECLI NES

Oak Decline

Oak de cline has been moni tored fo r eight years at t hree pe rman
ent plots in the Simcoe and Cha tham di st ric t s . Ove r t he pas t severa l
years, the rate of de c line i n all t hre e plo t s has s lowed. Su r veys of
annual damage ( 1. e . ) da ma ge to t he c r own realized i n the l ast growing
s eas o n only) c o nf i r m t h a t no s ignificant crown damage i s occu r r ing at
pre sent . Tabl e 6 s ummariz e s t he c umula tive da ta. which I s t he percent 
a ge of c rown damage since t he onset of the problem. Wi th few e xcep
t i o ns , trees i n all plo ts con t inue t o r e cove r and flour ish free of t he
e ffec ts of any significant oak l eaf shredder ac tivity . The foregoing
comb ined with t h e s lough ing of de a d branch mate rial by the elements i s
res t oring a near nor ma l c r own shape t o the majo ri ty of the affected
t r ees. An ext r a t en living tree s were i nt r oduced in the s ur vey count at
t he South wa Ls t ngham l ocation t o replace those t rees that had died t o
date i n the sample plot. This was done f or s t a t i s t i ca l r easons to bring
t he complement of s t udy trees back to 100.

Maple Decline

In an effort t o determine t he gene r a l condi t ion of ma ple t rees
across the Southwestern Region, five hardwood s tands in f our districts
were examined for vigor based on the co ndi t i on of t he crown. Stands
with a minimum of 40% sugar maple were chosen f rom r andoml y selected
locations . Red maple rAcer rubrum L. ) was also examined for crown con
dition where en counte red; however, no significant crown damage was noted
at any of the s tands surveyed.

The results of the sugar maple survey revealed only insi gnifi
cant crown damage on the maj ority of the surveyed trees (Table 7). This
level of damage was not in excess of what might be rout i ne l y encountered
i n a given maple s tand subject to t he normal stresses of site, compe t i
tion, weather and silvicultural practices.



Table 6. Summa ry of oak decline a t three l oca t i ons 1n the Region ( 100 red and/ or white oak tre e s
e xami ne d at each l ocation).

Avg DBH of Area Cumulative pe rcentage of c rown dead No. of
Loc ation s ample t rees aff ect ed t re e s

(Twp) (em) (ha) Year 0- 20 21-40 41- 60 > 60 dead
- - No . of t re e s - - - - -

Si mcoe District
Char l o t t e vil l e 32 315 1977 70 8 12 10 0

1978 69 9 10 12 0
1979 58 14 19 8 1
1980 29 37 25 8 1
1981 25 41 30 3 1
1982 23 50 25 1 1
1983 23 54 21 1 1
1984 79 16 2 2 1

South Yalsiogham 22 150 1977 42 35 18 5 0 ~

~

1978 40 33 19 4 4
1979 36 38 16 3 6
1980 29 38 22 5 6
1981 19 41 29 1 9
1982 19 52 18 1 9
1983 19 50 20 2 9
1984 72 23 5 1 9

Chat ham District
Bosanquet 29 2, 542 1977 69 7 17 7 0
(P inery Provincial 1978 69 7 17 7 0
Park) 1979 68 II 16 5 0

1980 53 19 21 7 0
1981 48 24 21 7 0
1982 49 38 9 2 2
1983 35 39 20 4 2
1984 80 12 2 2 4



Table 7 . Summary of maple de cline at five l oc at i ons in the Region (expressed as a pe rcentage of
t otal trees examined).

Avg DBH of Area Cumula t i ve percent age of c rown dead No. of
Locati on sample tre e s af fec ted t r ee s

(Twp ) (em) (hal 0-20 21-40 41-60 >60 dead
- - No . of t r e e s - -

Aylme r Dis t ric t
Dunwick 28 7 99 1 0 0 0

Cha t ham Dis t r i c t
Warwi ck 23 18 100 0 0 0 0

....
Owen Sound Dis t r i c t oe

Egremo nt 34 8 98 2 0 0 0

Winsham District
Grey 18 30 99 1 0 0 0

Morris 30 23 100 0 0 0 0
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ABIDT!C DAMAGE

Drought

The effe cts of t he drought e xp e r i enced d uring t he 19 83 gr owing
s eason ) f ol l owed by the ravage s of winter dr ying In the subs equent win
ter , caus ed mode ra t e l eve ls of mo r ta l i t y t o young whi t e sp r uce plan ta
tions a t t hree l oca t i ons in t he Owen Sound Dis t r i c t . One pl antation of
2- m t r e es In Gr e enock Townsh ip s uf f e r ed 12% who le t ree mo r tal i t y , whi l e
i n Brant Townsh ip tre e s of s i mi l a r size s uffe r ed an 8% morta l i ty rate .
Si milar a b iotic i nfluences caused des i ccated t ops on 40% o f a ll young
white pine examined In a I - m t all plantation in Syd enham Township.
Affec t ed t ree tops br oke of f f r om t he added s t r a in of win d and s now.

Frost

Routine surveys throughout t he Southwestern Region failed t o
detec t any sign ificant . wi despread damage due t o f r os t in 1984. In a
s i ngle 4-ha pl anta tion of 2. 9- m tall whi te sp ruce i n Gl enelg Townsh ip.
Owen Sound Di s t r i c t . 95% of t he trees exami ned suffe red an average of 8%
f oliar damage a A small plantation « 1 hal of 2-111 tall white spruce in
Middleton Township . Simcoe Dis t ric t s us ta ined about 15% foliar damage on
11% of t he "t r ees examined . Trace l eve l s of foHa r damage « 5%) were
commonly noted on balsam fir (Abies batsamea [L a] Mi l l .) of a ll ages
~hroughout much of Amabel Township, Owen Sound Dis tric t.

Late Spring Leaf Scor ch

Severa l da ys of ve r y warm, windy weather in ea rly J une resulted
in low amounts of foli ar damage t o a small pe r cent age of t he mapl es a t a
f ew scattered l ocations in t he southe rn por t ions of t he Region . Damage
was noted in Houghton and South Walsinghalll t owns hi ps . Si mcoe Distr ict
and in East Oxfo rd TownshiP. Aylmer Dis t r i ct . Marginal desiccation of
t he l eaves was t ypi cal of the damage inland. The whipping act ion of new
leaves in early June . caused by high winds a long l ake shore prope r t ies ,
r esulted in pa r t ial or compl e t e shr eddi ng of new l eave s a t one l ocation
i n Sou th Walsingham Towns hip, t hese leaves were comple t e l y desicca ted i n
only a few days .



Table 8 . Other abiotic damage.
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Type of damage

Fi re damage

Salt damage

Winter drying

Host Cs )

seP

rP ,
aP ,
wP,

nS,
wP

Remarks

l ow levels of branch mor t a l i t y t o l O
m t r e e s in a O. S- he p r i v a t e planta
t i on attribu ted t o firi ng of under
brush . North Wa l singham TYp . Simc oe

·Di s t r i c t

high percentage of trees with moder
a te f o lia r damage ( 25-7 5%) on r oa d
s i de plant ing i n Turnberry and Minto
twps, Wingham District. mode r a t e dam
age commonl y noted on mature Austrian
p i n e s along Hvy 81 . Ca r a da c Twp ,
Aylmer Di s t r ict; light damage to
r oa ds i de white pine p l an t a t i on trees
i n North Walsingh a m Twp, Simcoe Dis
tri ct

common on windbreak Norway sp ruce
(Pi oea abies [L . ] Ka r s r , ) th roughout
Owen Sound Distric t ; also recorded on
I-m. white p ine a t low damage levels
(20%) on 70% of t r e es examined i n a
4-ha plan tation , Bentinck Twp, Owen
Sound District
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SPEC IAL SUR VE YS

White Spruce Plantat i on Survey

In 1984 whi t e spruce planta t i ons In t he South~este rn Region we re
s a mpled f or s i gn if icant damage by t he i ns e c t s and d iseas e s that have
hi stor i cal l y a f f ec ted sp r uce.

Se ve n planta t ions were i ns pec ted i n t hre e height c l a s s e s : one
planta t ion va s I n t h e 0- t o 2- m cl a ss , fou r were I n t he 2- t o 6-m c la ss
and two wer e In the 6-1II c l ass . Two vis i t s were made t o each plan ta tion
t o allow f or t he seasona l va r ia t ion i n t he occu r r e nce of s pec i f i c
i nsects and disease s . The fi r s t v i s it was s c hed u l e d between 15-30 June
a nd t he second betwee n 15-31 J uly .

The only abiotic prob l ems encountered ve r e chl o ros i s and f r os t
dama ge. Chlor osis was r e por t ed on the o l d f o l i a ge of young tre e s
planted on an ol d nurs ery s i t e ; tree vigor did not a ppea r nota bl y
r etarded. The varied i nc iden ce of fr os t a t two l ocat i ons resulted i n
onl y l i ght f o l i a r damage (Table 9) . The plantations we re a lso inspected
for t he pr es e nce of a ny broom r ust . mis t letoe. ne edl e r us t . cone rust,
stand ope ni ngs , an d Armillaria r oot rot. Armillaria mez.tea (Vahl : Fr . )
Kummer . None of these f orest pest pro blem s ye re det ected i n any of the
planta tions. Insec ts caus i ng not able damage inc l uded t he sp ruce budwo rm
and t he spruce coneworm, Dioryctria re ni c ulelloides Mut . & Mun . ; defoli
ation by t hes e two pe s t s wa s as s es s ed cumulatively due t o the s imi l a r i 
ties In f eedi ng damage. The sp r uce bud moth, zeiraphera canadensi s
Hut . & Free . , was the onl y i nsect found in a ll plan t at i ons and a l t hough
incidence rates were obs e r ved as high as 80% , f oli ar damag e was light i n
all i nstances. The yellowheaded sp ruce sawf ly wa s not ed a t a single
plantation causing low levels of damage.

Wh i t e Spruce Fl owe r . Cone and Seed Survey

The collection of co nes for exami nation by For es t Insect and
Diseas e Survey (FI DS) staff was continued t hi s ye a r to de te rmine the
extent of damage caused by cone a nd seed i ns ects on whi t e sp ruce . Two
collections of 100 s amples each wer e made f r om a pl an tation l ocated on
t he Public Ut i l i ties Commission pr operties in West Oxford Township .
Aylmer District. A s e cond locat ion in St . Edmunds Twp. Owen Sound Dis
t rict. was also sampl ed . The fi rs t collection wa s made in late Hay when
t he de veloping cone s were in t he lat e f lowering sta ge . t he s econd in t he
middl e of J uly when the developing cones were firm but s t il l gr ee n .
Results of this sur ve y are listed in Tab le 10 .
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Table 10 . Summary of t he r esults of t he white spruce flowe r, cone and
s eed survey carr ied out I n t he Sout hwes t e rn Region in 1984.

Female flowers Cones

Locati on Seed loss i n
( T~p ) Sound Damaged Sound Damaged damaged cones

(%) (%) (%) (%) (%)

Aylmer Dist r ic t
West Oxf o r d 78 22 88 12 31

Owen Sound Dis t ric t
St. Edmunds 70 30 49 51 24

The gr ea t e r port i on of damage on both female f I cv e ra and co nes
submitted wa s a ttributed t o unknown Lepidoptera; a s damage was not
sufficiently charac teris t ic t o a llow f or pos i t i ve identification by s pe
c i e s . Insects pos itively i de nt if i e d in fem a le flowe r s In t he Aylme r
Di strict submission were : s pr uce budvorm , o r ange s p r uc e needleminer,
PuZicaZvaria piceaella (Kf t .) and the spruce bud moth. The s pr uce cone
maggot was identified on cones only .

Insects posi tively i dentif i ed on flowers in t he Owen Sound Dis 
tric t submission included : sp r uce budworm , spruce micro moth. Eucordy
tea btastovora McLeod; spr uce bud moth a nd purplest riped shootworm .
zeiropnera destitutana ( Wal ke r ) . In cones , the fol lowing pes ts wer e
identi fi ed : spruce cone maggot. spr uce budworm. and s pruce coneworm.

All i nsects posit i vely identified were preseot at trace- t o-low
l eve l s onLy ,

Eutypella Canker of Maple , EutypetZa parasitica Davidson & Lorenz

A survey for this bole- ca nke r was conducted at f ive l ocations i n
stands compos ed primarily of sugar ma ple. This fungus a ttacks all s pe
cies of maple but s ugar maple i s the preferred hos t. The initial infec
tion occurs a t a branch s ca r or wound on t he main s tem. It causes a
depressed area surrounded by ca llous tis sue whi ch enlarges with age .
Small t r ee s «10 em DBB) may be ki l led whi l e l a rge r trees normally l ose
a po r tion of t heir me rchantable timber and a re r e ndered susceptible to
vfndan e p , at t he poi nt of canker. Cankered trees were noted at t hree
locations (Tabl e 11 ). Cankers were noted a t varying heights . from the
bu t t up t o 5 m high on t he bol e . Canker l engths ranged f rom 50 t o 130
em. and averaged 60 em.
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Ta bl e 11. Summary of incidence of Eutype lla canke r a t f i ve l ocations I n
the Sou t hweste r n Reg i on (expressed a s a pe r ce n t age of the
t otal trees examined ) .

Avg DBH of Ar ea No . of tre e s
Location s ample t rees affe c t e d affected

(Twp ) (em) (ha ) (%)

Aylmer Dis t r i c t
Dunwich 28 7 3 .0

Chatham Di s t ric t
Warwick 23 18 3. 8

Owe n Sound District
Egr emont 34 8 7.8

Wingham Di s t r ic t
Grey 18 30 0 .0
Mo r ris 30 23 0.0

Pi newood Ne~atodet BupsapheLenehus ~~Zophilus (S teine r & Buhre r ) Nickle

Thi s pest is known on seve ra l pine species: ceda r , larch (Lari~

spp. ) an d sp ruce I n the United States ; however, cur rently it I s not con
sidered t o be a maj o r threat I n Cana d i an f orests . The ne matode s a r e
transferred from i nfes t ed t o healthy pi nes by l ong-horned beetles. Nem
a todes k i ll t he host tree by r apidly multiplying in the sapwood of
branche s a nd ma i n s tems , causing wilt and poss i bly mor t a l i t y . To da te
all s uspect ma t e rial s ubmit ted f rom t he Sou thwes tern Region has proved
ne ga t i ve f o r this pest.

Acid Rain Nat ional Ear ly war n i ng System

The Onta r io FInS Unit is establish i ng study plots In strategic
a r e a s acros s t he provi nc e as part of a na tiona l prog ram des igned t o
detect any damage attributable t o acid rain In stand s of commercial tree
s pecie s as ear ly a s poss i bl e . Ve r t ical and r a d i al growth. cro_~ st ruc
ture and dens i ty , mortality, incidence o f i nsect a nd d isease at t a ck as
wel l as spec if ic acid rain symptoms wUl be among t he parame t e rs mea
sured. To da te . one plot has been l ocated i n t he Sou thwestern Region tn
West Wawa nos h Township, Wlngham Dis t r i c t , near t he village of Auburn.
It i s e xpecte d that the establi shment of mor e plots i n the Region will
begin In 1985.
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Cl i ma tic Data

Fores t inse c t s and di seases can be greatly influenced by pre
va i l i ng weather co ndi tions a t s pec i fic times c ritical t o their develop
ment. Basel ine da ta (Tabl e 12) i s i nc l uded in this r e por t fo r t he pur 
pose of s ubs t a ntiating t his cont en t i on where and when applicable. Two
s ta t ions were chosen i n 1984: one i n t he nor thern por t i on of t he Region
(Mount Fores t )~ the ot he r fu r the r t o the south ( Si mcoe ) . Da t a wer e sup
pl i ed by t he Atmosphe r ic Envi ronmen t Servi ce , Envi ronment Canada .

T. b!. u. S_cy • f _.. C••pe ra t " r., ... t o t al p r e e l p lt.tioa ,,- ,~ l ocat i o... 10 , o.. Sou t h-
_ ete ru batao f. 1984 •

Hea a t _ p41 ca t .. r. Tot.. l praelpl t a tlOG
De"h tloa Deviatio n

lIor-l · Ac t .... l h _ no r..1 Ho~l· N; c...d f r o. DOr .. l
t.ocatloo Hontb ( Oe) (Oe) ( Oe) ( - l (_l (- l

Hount For• • t J an. - 8.4 · 11 .4 ·3 .0 74.8 67 .9 - 6 . 9
Fe b . - 8. 2 - 6 . 4 '+1 . 8 63.1 60 . 4 - 2.1.... - 3 . 6 ·6 .4 -2 .8 80.1 70.4 - 10 . 3
Apr. 6. 6 ' . 0 '+1.6 71.4 55.8 -16 .6.., 10 . 7 ••• - 2. ] 82 .8 87.8 +5. 0
J.~ 15. 9 16 . ] -o•• 79. 4 115 . 8 +36 . 4
July 18.2 11.5 · 0 . 1 75 .8 11.8 -4 .0
Au&. 11 . 5 18.5 +1 .0 86. 1 41 .2 - 44 .9
Sept. 13.8 12.0 - 1.8 80 .1 10%.0 +21 .9
ee• • '. f .., +1.4 .0.> 55 .4 -25. 1..... 1.' f.I -c .e 96 . 1 105 .4 +9.]
Do e , - 5. 4 ·2.2 - 3 . 2 92 .5 92.2 " .J

' la<_ JaD . - 5.6 - 9. 0 - 3 . " 67. 9 43 . 3 -24.6
Feb. - 5. ] - 1. ] +4 .0 55.9 113 .0 + 57 .1.... " .J - " . 6 ... .J 81. " 58.8 - 22 . 6
Apr . ,.. ,., -c .e 8".9 87.2 +2 .].., 12.6 10 . 1 -2 . 5 75.8 111 .0 +]5. 2
J.~ 18 .1 18. 7 "'., 69. 5 120 .6 + 51. 1
J uly ZO. 7 19.6 - 1. 1 15.8 66. " - 9.".... 19. 6 ZO.7 +1. 1 11.5 83.4 +11 .9
sept . 15. 7 H,.] -I." 83 .Z 120.] +]1. 1
oec , .., 11.0 +1 .4 .... 20.2 - 60 . 7..... J.' J.' " .J 19 . 1 18.0 - 1. 1.... -1 . 8 Q.l +1 . 1 80.8 105.6 +Z". 8

a lW~1 t e.pera ture &£14 precipi tation ar. baaed on the pe r i od 1930-1980 .
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