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Message from
 the Acting Medical Officer of Health, Dr. Jeff Tschirhart…

 
The H

aldim
and and N

orfolk W
est N

ilevirusSurveillance Report 2005 is the first W
N

V
 surveillance

report to
be com

pleted
by

the H
ealth U

nit. Thegoalof this report w
as to sum

m
arize the W

N
V

surveillancedata (hum
an, bird and m

osquito)over the
last fiveyears (2000-2004) and to

highlighthow
the W

N
V

 program
 in H

aldim
and and N

orfolk has changed
during thistim

e.

W
est N

ile virus w
as first isolated in

1937 from
 the blood ofa patientliving in the province of W

est N
ile

in U
ganda.In

the late sum
m

er and early
fallof 1999 an

outbreak
of viral Encephalitis occurred

in
N

ew
Y

ork City. Laboratory
investigations confirm

ed that thecasual agentw
as W

est N
ile virus.Thisw

as the
first recognized W

est N
ile outbreak

in N
orth A

m
erica. Theoutbreak resulted in

62 confirm
ed

hum
an

casesw
ith 17 deaths including a 75

year old Canadian w
ho

had
visited N

ew
 Y

ork City that Septem
ber.

O
verthe last5

years, the virus has m
oved acrossthe U

nited States and Canada causing
hundredsof

hum
an cases and

deaths.The negative im
pacton

the avian bird populations has also been significant for 
specificbird species. A

lthough m
uch

has been learned aboutthe epidem
iology of W

N
V

 infection
there

are still m
any

unansw
ered

questions.

This W
N

V
 Surveillance Report w

illserveas an im
portant resourcedocum

ent for anyone w
anting

to
betterunderstand the

presence of W
N

V
 in H

aldim
and and N

orfolk over the last fiveyears and the efforts
taken

to dealw
ith W

N
V

 in
both counties.

Sincerely,

Jeff Tschirhart,M
.D

., C.C.F.P.

A
cting M

edical O
fficerofH

ealth

1
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TheW

est N
ile virus (W

N
V

) SurveillanceReport 2005 is the first W
N

V
 surveillancereport to be com

pleted
for H

aldim
and and N

orfolk. Itprovides a fiveyearperspective of all aspectsof the W
N

V
 program

. This report
is an im

portantdocum
ent for understanding

the surveillance activity
(hum

an,bird and m
osquito)of W

N
V

 in
H

aldim
and and N

orfolk and the
public education efforts by

the H
ealth U

nit to reduce the likelihood
of hum

an
infection. The

W
N

V
 Surveillance Report provides the

general public, m
edia, local politicians, physiciansand

otherhealth care professionals w
ith a com

prehensive resource tool forunderstanding W
N

V
 activity

in
H

aldim
and and N

orfolk over thelast fiveyears(2000-2004). This executive sum
m

ary
lists som

e of the
key

highlightsof the report.The readeris encouraged to
review

 the full report for additional surveillance
inform

ation on W
N

V
 in H

aldim
and and

N
orfolk. The

com
plete

report can
be

dow
nloaded from

 the H
ealth

U
nit w

ebsite (w
w

w
.haldim

and-norfolk.org/health/publications).

Introduction
� 

H
um

an and dead
bird surveillance started

in H
aldim

and and N
orfolk in 2000. A

dult m
osquito

surveillancedid not start until2002.

� 
The

W
N

V
public education cam

paign in
H

aldim
and and N

orfolk started in
2000 and

has evolved
each year to becom

e
a

com
prehensive cam

paign focusing
on

source reduction and personal 
protective m

easures.

� 
A

ftertheoccurrence of hum
an cases in H

aldim
and, N

orfolk and surrounding H
ealth U

nits in 
2002,a larviciding program

 w
as initiated in 2003. 

Public Education 
� 

Forthe years 2000-2004,the H
ealth U

nitused m
ultiplestrategies to educate and

keep
the public

inform
ed about W

N
V

 activity in the com
m

unity such as press releases,new
spaperand radio ads,

pam
phlets,posters and factsheets.

� 
Public education efforts by the H

ealth U
nit targeted

the general publicw
ith particularem

phasis
on

households, cam
ping grounds and

gardening centres. 
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Hum
an Case Surveillance 
� 

O
ver thelast 5 years, 2002 w

as theonly
year that hum

an casesw
ere reported

in H
aldim

and and 
N

orfolk (3 cases).

� 
A

lthough there w
ere no

hum
an cases in H

aldim
and and N

orfolk in 2003 and 2004, there w
ere

num
erous cases reported in the surrounding H

ealth U
nits (11 cases in 2003 and 2 cases in 2004).

� 
In O

ntario, the highest num
berofhum

an
cases (probable/confirm

ed) w
as reported in 2002 (405 

cases).Since then, thenum
ber of cases in O

ntario has seen a significantdecline(89 cases in 2003
and 14 cases in 2004).

Dead Bird Surveillance 
� 

The
identification ofpositive W

N
V

 dead
birds in H

aldim
and and N

orfolk w
as an im

portant
surveillance tool to alert thecom

m
unity of the presence of W

N
V

 in the
area.

� 
O

ver thelast 5 years, 2002, 2003 and 2004 w
ere the only

yearsthatthe H
ealth U

nitreceived
laboratory confirm

ation
of positive W

N
V

crow
sin H

aldim
and and N

orfolk Counties.

� 
O

verthe last 3
years (2002-2004), there w

ere a total of11
positive crow

s in H
aldim

and and a 
totalof 10 positive crow

s in
N

orfolk.

Adult Mosquito Surveillance
� 

Therew
as no m

osquito
surveillance program

in H
aldim

and and N
orfolk

during the years 2000 
and 2001.

� 
M

osquito
traps w

ere used to help identify
thepresenceof W

N
V

 activity
in H

aldim
and and

N
orfolk overthe last 3 years(2002 – 2004).

� 
H

aldim
and and N

orfolk had 6 positive m
osquito

poolsin
2002,1 in 2003 and

0
in

2004.

� 
Surrounding H

ealth U
nitshad 46 positivem

osquito
pools in

2002,12
in 2003 and 9 in 2004.

� 
In 2002, 2003 and

2004,Ae vexan vexans(Bridge vectors) w
as the species of m

osquito found 
m

ost often in
both H

aldim
and and N

orfolk. This m
osquito specie

isknow
n

to transm
it W

est
N

ile virus.

Larval Mosquito Surveillance and Control
� 

O
ver the

last 5 years, 2003 and
2004

w
ere

the
only

years that H
aldim

and and N
orfolk Counties

had
a larviciding program

.

� 
A

 total of 7025 catch basins w
ere larvicided

in 2003 (2
applications per county) and 7114 catch

basinsin 2004 (4 applications per county).

� 
The H

ealth U
nit received

33 environm
ental concern calls aboutlarviciding in

2002,69 calls in 
2003 and

10 calls in 2004.O
verthe last couple of yearsresidents of H

aldim
and

and
N

orfolk
appear to have less environm

ental concerns about larviciding.

4



T
A

B
L

E
S

 A
N

D
 L

IS
T

S
 

T
A

B
L

E
 O

F
C

O
N

T
E

N
T

S
IN

T
R

O
D

U
C

T
IO

N
......................................................................................................................................................7

W
H

A
T

IS
W

EST
N

ILE
V

IR
U

S?..............................................................................................................................7
W

EST
N

ILE
V

IR
U

S
–

PR
O

TEC
TIO

N
/PU

B
LIC

ED
U

C
A

TIO
N

.............................................................................8
W

EST
N

ILE
V

IR
U

S
–

TR
A

N
SM

ISSIO
N

C
Y

C
LE

..................................................................................................8
W

EST
N

ILE
V

IR
U

S
–

M
O

SQ
U

ITO
LIFE

C
Y

C
LE

.................................................................................................8
H

A
LD

IM
A

N
D

A
N

D
N

O
R

FO
LK

W
EST

N
ILE

V
IR

U
S

SU
R

V
EILLA

N
C

E
PR

O
G

R
A

M
.......................................9

2000 – W
NV Surveillance......................................................................................................................................9

2001
– W

N
V Surveillance....................................................................................................................................9

2002
– W

N
V Surveillance....................................................................................................................................9

2003
– W

N
V Surveillance..................................................................................................................................10

2004
– W

N
V Surveillance..................................................................................................................................10

C
O

N
C

LU
SIO

N
......................................................................................................................................................10

PU
B

L
IC

 E
D

U
C

A
T

IO
N

 A
N

D
C

O
M

M
U

N
IT

Y
 O

U
T

R
E

A
C

H
...............................................................................11

2000
Public

Education and C
om

m
unity O

utreach.............................................................................................11
2001

Public
Education and C

om
m

unity O
utreach.............................................................................................11

2002
Public

Education and C
om

m
unity O

utreach.............................................................................................12
2003

Public
Education and C

om
m

unity O
utreach.............................................................................................12

2004
Public

Education and C
om

m
unity O

utreach.............................................................................................12
C

O
N

C
LU

SIO
N

......................................................................................................................................................13

H
U

M
A

N
 C

A
SE

SU
R

V
E

IL
LA

N
C

E
.........................................................................................................................15

C
A

SE
ID

EN
TIFIC

A
TIO

N
.....................................................................................................................................15

C
A

SE
D

EFIN
ITIO

N
S

............................................................................................................................................16
H

U
M

A
N

S
U

R
V

EILLA
N

C
E..........................................................................................................................................16

H
um

an
Surveillance – H

aldim
and and

Norfolk
(2000-2004)............................................................................16

H
um

an
Surveillance – O

ntario
(2000-2004)......................................................................................................17

H
um

an Surveillance
– Canada (2000-2004)......................................................................................................19

C
O

N
C

LU
SIO

N
......................................................................................................................................................20

D
E

A
D

 B
IR

D
SU

R
V

E
IL

LA
N

C
E

..............................................................................................................................21

2000
- W

N
V

D
ead Bird Surveillance Program

 in H
aldim

and
and Norfolk.......................................................21

2000 – D
ead B

ird Surveillance D
ata.................................................................................................................................22

2001
- W

N
V

D
ead Bird Surveillance Program

 in H
aldim

and
and Norfolk.......................................................22

2001 - D
ead B

ird Sightings/Surveillance D
ata

.................................................................................................................22
2002

- W
N

V
D

ead Bird Surveillance Program
 in H

aldim
and

and Norfolk.......................................................22
2002 - D

ead B
ird Sightings/Surveillance D

ata
.................................................................................................................22

2003
- W

N
V

D
ead Bird Surveillance Program

 in H
aldim

and
and Norfolk.......................................................22

2003 - D
ead B

ird Sightings/Surveillance D
ata

.................................................................................................................23
2004

- W
N

V
D

ead Bird Surveillance Program
 in H

aldim
and

and Norfolk.......................................................23
2004 - D

ead B
ird Sightings/Surveillance D

ata
.................................................................................................................23

D
ead Bird Surveillance D

ata –
Canada

and O
ntario

(2000-2004)...................................................................24
C

O
N

C
LU

SIO
N

......................................................................................................................................................25

A
D

U
L

T
 M

O
SQ

U
IT

O
 SU

R
V

E
IL

L
A

N
C

E
...............................................................................................................27

2000- 2001 W
N

V M
osquito

Surveillance Program
 in H

aldim
and and Norfolk.................................................27

2002- W
N

V M
osquito Surveillance

Program
 in

H
aldim

and
and Norfolk..........................................................27

2002- M
osquito Surveillance D

ata....................................................................................................................................28
2003- W

N
V M

osquito Surveillance
Program

 in
H

aldim
and

and Norfolk..........................................................29
2003 - M

osquito Surveillance D
ata...................................................................................................................................29

2004- W
N

V M
osquito Surveillance

Program
 in

H
aldim

and
and Norfolk..........................................................30

2004 - M
osquito Surveillance D

ata...................................................................................................................................32

L
A

R
V

A
L M

O
SQ

U
IT

O
SU

R
V

E
IL

L
A

N
C

E
 A

N
D

C
O

N
T

R
O

L
.............................................................................35

2000-2002- H
aldim

and
and Norfolk

LarvalM
osquito Surveillance Program

..................................................35
Larviciding Program

.........................................................................................................................................................35

5



H
A

L
D

IM
A

N
D

 A
N

D
 N

O
R

F
O

L
K

 W
E

S
T

 N
IL

E
 V

IR
U

S
 S

U
R

V
E

IL
L

A
N

C
E

 R
E

P
O

R
T

, 2
0

0
5

 

2003-H
aldim

and and Norfolk Larval M
osquito Surveillance Program

.............................................................36
Larviciding Program

.........................................................................................................................................................36
C

atch B
asins.....................................................................................................................................................................36

Standing W
ater.................................................................................................................................................................36

C
atch

B
asin and Standing W

ater Surveillance
R

esults.....................................................................................................36
Public Education...............................................................................................................................................................37

2004
H

aldim
and and Norfolk Larval M

osquito Surveillance Program
.............................................................37

Larviciding Program
/Larval M

osquito C
ontrol................................................................................................................37

C
atch

B
asin and Standing W

ater Surveillance
R

esults.....................................................................................................37
Public Education...............................................................................................................................................................40

Sum
m

ary of W
N

V Telephone C
alls Received by the

H
ealth

U
nit.......................................................................40

C
O

N
C

LU
SIO

N
...........................................................................................................................................................40

C
O

N
C

LU
SIO

N
..........................................................................................................................................................41

L
IS

T
 O

F
 F

IG
U

R
E

S
Figure 1 - W

est N
ile V

irus Transm
ission C

ycle................................................................................................................................8
Figure 2 - M

osquito Life C
ycle.........................................................................................................................................................9

Figure 3 - N
um

ber of H
um

an C
ases (C

onfirm
ed/Probable) of W

est N
ile virus in Surrounding H

ealth U
nits ...............................17

Figure 4 - N
um

ber of H
um

an C
ases (C

onfirm
ed/Probable) of W

est N
ile virus in O

ntario (2000-2004)........................................18
Figure 5 - N

um
ber of H

um
an C

ases (C
onfirm

ed/Probable) of W
est N

ile virus in C
anada (2000-2004)........................................19

Figure 6 - N
um

ber of Positive M
osquito Pools of W

est N
ile virus in Surrounding H

ealth U
nits ..................................................28

Figure 7 - N
um

ber of Positive M
osquito Pools of W

est N
ile virus in Surrounding H

ealth U
nits ..................................................30

Figure 8 - N
um

ber of Positive M
osquito Pools of W

est N
ile virus in Surrounding H

ealth U
nits ..................................................32

L
IS

T
 O

F
 T

A
B

L
E

S
Table 1 - Sum

m
ary of W

N
V

 Program
 in H

aldim
and and N

orfolk
2000 - 2004..............................................................................10

Table 2 - H
aldim

and and N
orfolk W

est N
ile virus H

um
an C

ases in 2002 - Sum
m

ary of Sym
ptom

s.............................................17
Table 3 - O

ntario H
um

an C
ase Sum

m
ary - 2004............................................................................................................................18

Table 4 - 2003
&

 2004 W
N

V
 H

um
an C

ases by
Type of D

iagnosis in C
anada...............................................................................19

Table 5 - N
um

ber of B
irds Tested and C

onfirm
ed

W
N

V
 positive in O

ntario and C
anada 2000 - 2004

.........................................25
Table 6 - Sum

m
ary of D

ead B
ird Sightings in H

aldim
and and N

orfolk 2001-2004
.......................................................................25

Table 7 - Sum
m

ary of W
N

V
 B

ird Surveillance D
ata in H

aldim
and and N

orfolk 2001-2004.........................................................25
Table 8 - Estim

ated N
um

ber of Fem
ale A

dult M
osquitoes Identified by Species, N

orfolk, 2002
..................................................28

Table 9 - Estim
ated N

um
ber of Fem

ale A
dult M

osquitoes Identified by
Species, H

aldim
and

and N
orfolk, 2003.........................29

Table 10 - Estim
ated N

um
ber of Fem

ale A
dult M

osquitoes Identified by Species,H
aldim

and and
N

orfolk, 2004
.......................32

Table 11 - N
um

ber of C
atch B

asins Larvicided
in H

aldim
and &

 N
orfolk (2000 - 2004)...............................................................37

Table 12 - Sum
m

ary of W
N

V
 Telephone

C
alls R

eceived by the H
ealth U

nit for the Y
ears 2001 -2004.......................................40

L
IS

T
 O

F
 M

A
P

S
M

ap 1 - Location of W
N

V
 Positive D

ead C
row

s, H
aldim

and C
ounty, 2004..................................................................................23

M
ap 2 - Location of W

N
V

 Positive D
ead C

row
s, N

orfolk C
ounty, 2004.......................................................................................24

M
ap 3 - Location of M

osquito Traps, H
aldim

and C
ounty 2004

.....................................................................................................31
M

ap 4 - Location of M
osquito Traps, N

orfolk C
ounty 2004

..........................................................................................................31
M

ap 6 - Locations of M
osquito B

reeding Sites (Standing W
ater), Sites w

ith Larvae
and V

ector Larvae
......................................38

M
ap 7 - G

eneral Location of C
atch B

asins in H
aldim

and C
ounty..................................................................................................39

M
ap 8 - G

eneral Location of C
atch B

asins in N
orfolk C

ounty.......................................................................................................39

6



IN
T

R
O

D
U

C
T

IO
N

 

“Surveillance is an integral com
ponent of any W

est
N

ile virus program
.” 

W
ayne Tucker,M

.Sc.
Program

 C
oordinator - C

om
m

unicable D
iseases/Epidem

iologist
H

aldim
and-N

orfolk H
ealth U

nit 

Introduction
Thegoal of the W

est N
ile virus (W

N
V

) Surveillance Report 2005 is to provide
residents,physicians, health

care professionals, local politicians and m
edia w

ith adetailed sum
m

ary
of W

N
V

 surveillance activity for both 
H

aldim
and and N

orfolk Counties over the last 5 years(2000-2004).Italso provides a sum
m

ary of thesteps
taken by both counties to prevent thespread ofW

N
V

 through publiceducation and larviciding program
s. To

accom
plish this goal, the W

N
V

 report focuseson the follow
ing

topics; public education and com
m

unity
outreach, hum

an case surveillance,dead
bird surveillance, adult m

osquito surveillance and larvalm
osquito

surveillance and control. 

W
H

A
T IS W

EST N
ILE VIR

U
S? 

W
est N

ile virus w
as first discovered in

1937 and nam
ed after theW

est N
ile region

of U
ganda. 1, 6 W

est N
ile

virus is an infection that people can acquireafter being bitten by an
infected

m
osquito. 1, 8 M

osquitoesobtain
W

N
V

 from
 biting an infected

bird carrying the virus. 1, 6, 8 Transm
ission

of the
virusfrom

 one
person to another

is not possible. 6 A
lthough the risk

islow
, research in 2002 indicated

that people could becom
e infected w

ith
W

N
V

 via
blood transfusions and

organ/tissue
transplants. 1, 6 There is also evidencethat pregnantw

om
en can 

transm
it the virus to their unborn babiesand thevirus m

ay also be passed
through breast m

ilk. 2 Thefirst
confirm

ed
hum

an cases of W
N

V
 in Canada w

ere recorded in 2002 in the provinces of O
ntario and Q

uebec. 15 It 
isestim

ated
that 4 out of 5 people infected w

ith
W

N
V

do
not exhibit any sym

ptom
s. 8, 9 If there is an

illness
resulting from

 being
infected w

ith W
N

V
,sym

ptom
s usually appear w

ithin 2 to
15

days. 3O
f those w

ho
do

develop an illness, the severity
ofthe illness can range from

 a m
ild illness, such as ‘W

est N
ile Fever’, to 

serious neurologicalillnesssuch as encephalitis (inflam
m

ation ofthe brain). 7, 9 For those w
ho are infected w

ith
W

N
V

,there are a num
ber of sym

ptom
s that are possible early signsof W

N
V

 disease such as fever, m
uscle

w
eakness, stiff neck, confusion, severe

headache, and sudden sensitivity to light. 13, 14There is no W
N

V
 vaccine

that exists to
date. 3, 7

Introduction
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W
EST N

ILE VIR
U

S – PR
O

TEC
TIO

N
/PU

B
LIC

 ED
U

C
A

TIO
N

 
Public education is an im

portant com
ponent ofprotection against W

N
V

. There are a num
berofthings that

people can do
to either protect them

selves or reduce the num
ber of m

osquito breeding grounds.Individuals
should use an insect repellent that containsD

EET
to reduce the likelihood

of getting bitten by an
infected

m
osquito. 4The

concentration ofD
EET

should be no greater than 30%
 foradultsand 10%

 forchildren. 6, 8

This inform
ation can be found

on theinsect repellentbottle.The percentage
of D

EET reflects the
duration

of
protection, i.e., 30%

 D
EET providesapproxim

ately
6 hours of protection, w

hereas5%
 D

EET provides
approxim

ately 2 hoursofprotection. 6, 8 O
ther m

eansofprotection include covering
up

by w
earing long-

sleeved shirts/jackets and long pants w
hen outdoors. 4, 6, 8, 10 Standing w

ater areas are breeding grounds for
m

osquitoes. 6, 8, 11 The generalpublic should
take every preventive m

easureto elim
inate standing w

ater areas
around theirhom

es. 4 Com
m

on standing w
ater areas include bird

baths,old
tires, w

heelbarrow
s,barrels, sm

all
containers, flow

er pots, sw
im

m
ing/w

ading
pools, and eaves/drains. 4

W
EST N

ILE VIR
U

S – TR
A

N
SM

ISSIO
N

 C
YC

LE 
The W

N
V

 transm
ission

cycle
to people involves being

bitten by an infected
m

osquito. 5 The m
osquito

becom
es

infected w
hen it feedson the blood

ofa bird that is infected
w

ith the virus. 5 O
nce the m

osquito
is infected w

ith
W

N
V

, it takesabout tw
o w

eeks before
the m

osquito
is capableof passing

the virusto
people and anim

als by
biting them

. 5 A
ccording to

the M
inistry of H

ealth and Long-Term
 Care (M

O
H

LTC), W
N

V
 is notspread

by
person-to-person contact including touching, coughing, sneezing,or drinking from

 the sam
e cup. 8, 9There is no 

evidence to suggestthat W
N

V
 can be transm

itted from
 infected anim

als to
people. 5, 9W

N
V

 has been found in
approxim

ately 10 species of m
osquitoesin

Canada and is m
ost com

m
on

in theCulexspecies that feed on 
birds. 1 The different speciesof m

osquitoes can be divided
into either “bridge”vectors or “enzootic” vectors. 12

Bridge vectors and som
etim

es Enzootic
vectors arem

osquito species that im
pose a risk

to hum
ans. 12 Enzootic

vectors feed m
ainly on birds, although they m

ay occasionally feed on hum
ans. 12

See Figure 1 for an 
illustration of theW

estN
ilevirus Transm

ission Cycle.

Figure 1- W
est N

ile Virus Transm
ission C

ycle 

Source: Centres for Disease Control and
Prevention

(CDC)
http://w

w
w

.cdc.gov/ncidod/dvbid/w
estnile/cycle.htm

W
EST N

ILE VIR
U

S – M
O

SQ
U

ITO
 LIFE C

YC
LE

Introduction

There are four stages in the developm
entofa m

osquito
– egg,larva, pupa and adult. 6, 10 See Figure 2 for an

illustration of theM
osquito Life Cycle.The

fem
alem

osquito requiresa blood
m

eal to develop the eggs. 10 The
fem

ale m
osquitoes find surface w

ater areas to lay
their eggs. 6 A

 m
osquito m

ay take
tw

o or three blood m
eals

during itslifeand develop several hundred eggs each tim
e. 10 The stages of larva and pupa are dependent on 

w
ater. 2 W

eather conditions such as tem
perature and rainfall can affect the m

osquito
population. 1 The entire

cycle(egg to adult) can becom
pleted in less than ten

days. 11 M
osquitoes can

livefourto eight w
eeks. 10

8
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Figure 2 - M
osquito Life C

ycle

Source: York University
http://resources.yesican.yorku.ca/w

est_nile/trans_life_cycle.htm
l
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N
C

E
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O
G

R
A

M
The2004 season concludes5

years of W
N

V
 surveillancein H

aldim
and and N

orfolk and significant changes
have been noted.

2000 – W
N

V Surveillance
In 2000, the W

N
V

 surveillance program
 in H

aldim
and

and N
orfolk

included hum
an and

dead bird (crow
s and

blue
jays) surveillance and

public
education.There w

ere no adult m
osquito surveillance orlarviciding

program
s.

2001 – W
N

V Surveillance
In 2001, the W

N
V

 surveillance program
 in H

aldim
and

and N
orfolk

focused
on

hum
an and dead

bird (crow
s

and blue jays) surveillance and
public education. The public education com

ponentfocused on source reduction
and

the use of personal protectivem
easures. This inform

ation
w

asprovided to cam
ping areas and the general

publicthrough fact sheets and
new

spaperads. There
w

ere no adult m
osquito surveillanceor larviciding

program
s.

2002 – W
N

V Surveillance 
In 2002, the W

N
V

 surveillance program
in

H
aldim

and and
N

orfolk focused on hum
an,dead bird

(crow
sonly),

and adult m
osquito surveillance (N

orfolk only). There w
as no

larviciding surveillanceprogram
. The H

ealth
U

nit set up five m
osquito

traps from
 spring to fall in theSim

coe area. Thetraps w
ere sent via courier to Brock 

U
niversity for testing. Som

e of the
testing

w
as conducted at H

ealth Canada’s N
ational M

icrobiology Lab
in

W
innipeg.

Introduction

In
2002,the public education

program
 utilized several com

m
unication channelsincluding new

spapers, radio
and inform

ation sheets. The H
ealth U

nittargeted students, cam
pers,garden centre em

ployees and
the general

public. Source reduction and personal protection m
easures continued to be theH

ealth
U

nit’s prim
ary focus.

9
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2003 – W
N

V Surveillance 
In 2003, the W

N
V

 surveillance program
in

H
aldim

and and
N

orfolk focused on hum
an,dead bird

(crow
sonly),

adult m
osquito and larviciding. M

osquito surveillance involved
using Centers for D

isease Control and 
Prevention (CD

C) light traps every w
eek. In

2003, five trapsw
ere put outevery other w

eek at seven
different

sites w
ithin H

aldim
and and

N
orfolk Counties. Five locations w

ere regularsites and tw
o traps w

ere used
to

coincide w
ith

‘hot spots”. H
ot spots w

ere defined as areas w
here there w

as increased W
N

V
 activity, i.e., 

positive W
N

V
 m

osquito
pools. A

ll traps w
ere sent to

Brock U
niversity for testing. A

s w
ell,tw

o
W

N
V

students w
ere hired

to conduct W
N

V
 public education activitiesthrough

new
spapers, radio, schools, w

ork
places, cam

ping
grounds, and

households and garden centres.

In
2003,the H

ealth U
nit expanded

the
public education cam

paign on source reduction and
personal protective

m
easures. The H

ealth U
nitdid investigatestanding w

ater com
plaints related to increased risk for m

osquito
breeding and established a W

N
V

 hot line to answ
er any public calls regarding W

N
V

. 

2004 – W
N

V Surveillance 
The W

N
V

 surveillance program
in 2004 w

as very sim
ilar to 2003. Larviciding

began earlier in the season w
ith

a total of 8 applications (4
in H

aldim
and

and 4 in N
orfolk). In addition, m

osquito
surveillance w

as expanded
to

setup m
osquito CD

C light traps at designated sites every w
eek reserving som

e m
obile trapsfor identified

‘hot
spots’. H

ot spots w
ere defined as areas w

here there w
as increased W

N
V

 activity, i.e.,positive W
N

V
 m

osquito
pools. In 2004, 20

trapsw
ere

set up
every w

eek
(10

in H
aldim

and and
10 in N

orfolk) betw
een June and

O
ctober. O

f these 20 traps, there w
ere10 fixed

traps in H
aldim

and
and 8 fixed trapsin N

orfolk.N
orfolk had 2 

traps that w
ere rotated am

ong
7

differentflexible siteson a w
eekly basis. H

ot spotsw
ere taken into 

consideration w
hen

m
oving them

osquito traps. 

In
2004,public education w

as still an im
portant com

ponent of the W
N

V
 program

 for H
aldim

and and N
orfolk

Counties. The H
ealth U

nit continued to
provide a W

N
V

 hot line to answ
er any public calls aboutW

N
V

.Three
W

N
V

 students w
ere hired in

2004
to

help im
plem

ent com
ponentsof the W

N
V

 program
 in H

aldim
and and

N
orfolk.To date, there is no standing

w
aterby-law

in effect for either H
aldim

and or N
orfolk

Counties.
Residents of H

aldim
and and N

orfolk w
ere encouraged

to reduce m
osquito

breeding grounds by
reducing

standing w
ater areas. The H

ealth U
nit investigated standing w

ater com
plaints,dipped standing w

ater areas and 
applied

larviciding if required.

C
O

N
C

LU
SIO

N
Thelast 5 years has seen som

e significant developm
ents in the W

N
V

 program
 in H

aldim
and and

N
orfolk. See

Table1 for a sum
m

ary of the W
N

V
 program

 in H
aldim

and
and N

orfolk over thelast5
years. O

ngoing efforts 
on prom

oting and
educating the

public
on W

N
V

 helped
to m

onitor and control W
N

V
 in H

aldim
and and 

N
orfolk.

Table 1 – Sum
m

ary of W
N

V Program
 in H

aldim
and and

N
orfolk 2000-2004

 
2000

2001
2002

2003
2004

H
um

an Surveillance
Y

e
s
 

Y
e
s
 

Y
e
s
 

Y
e
s
 

Y
e
s
 

B
ird Surveillance

Y
e
s
 

Y
e
s
 

Y
e
s
 

Y
e
s
 

Y
e
s
 

M
osquito Surveillance

N
o
 

N
o
 

Y
e
s
 

Y
e
s
 

Y
e
s
 

Public Education
Y

e
s
 

Y
e
s
 

Y
e
s
 

Y
e
s
 

Y
e
s
 

Larviciding
N

o
 

N
o
 

N
o
 

Y
e
s
 

Y
e
s
 

The chapters that follow
 providedetailed sum

m
arieson

public education and com
m

unity
outreach,hum

an
surveillance, dead bird

surveillance,adult m
osquito

surveillance and larval m
osquito

surveillance and control.
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 “Personal protective m
easures and reducing m

osquito
breeding sites are key public efforts in reducing W

N
V.” 

K
aren B

oughner,R
.N

.,  B
.Sc.N

.
M

anager, Public H
ealth

H
aldim

and-N
orfolk H

ealth U
nit 

Public Education and C
om

m
unity 

O
utreach

O
verthe last fiveyearspublic education has been an

im
portant factorin the

prevention and control of W
est

N
ile

virus.Education efforts in O
ntario

have focused
on

providing the
public w

ith
inform

ation about the
disease such as w

hat it is, sym
ptom

s, how
 it spreadsand w

hat the public can do to control it. 17, 18, 19 Thepublic
w

aseducated about how
to reduce

possible breeding sites for m
osquitoes,the im

portance of personal
protection m

easures such as w
earing appropriate clothing and the useofrepellents containing D

EET. 16, 17, 20, 21,

22, 23 The
purpose

of this chapter is to
outline

the publiceducation effortsof the H
aldim

and-N
orfolk H

ealth
U

nitover the last fiveyears in
keeping the publicinform

ed and educated about W
N

V
 activity in

the
com

m
unity.

2000 Public Education and C
om

m
unity O

utreach
In

2000,public education efforts focused
on W

N
V

 surveillance activities. N
ew

spaper advertisem
ents provided

the generalpublic w
ith inform

ation
on

theW
N

V
 dead

bird surveillance program
 and prom

oted
basic

personal
protection m

easures.

2001 Public Education
and C

om
m

unity O
utreach 

The
M

inistry
of H

ealth and
Long-Term

 Care (M
O

H
LTC) set up an O

ntario W
est N

ile
virus W

orking G
roup in

2001 to provide inform
ation

and guidance to local H
ealth U

nits. Public education efforts focused
on the W

N
V

surveillance activities in both H
aldim

and
and N

orfolk Counties. Inform
ation w

as provided to
physicians and

otherhealth care providerson
hum

an surveillance.Pam
phlets w

ere developed
for areas w

here outside
activities w

ere the focus (cam
ping grounds and gardening centres). W

N
V

 fact sheets w
ere also distributed to 

thegeneral public. Thefact sheets contained inform
ation on personal protection

m
easuresand

source
reduction. The H

ealth U
nit also used

the radio
to

m
ake people aw

are of the
bird surveillance

program
.

PublicEducation

11
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Thepublic w
as encouraged

to
phonethe H

ealth U
nit and report any dead bird sightings. M

ediareleases and 
new

spaper ads w
ere also used

to keep
the

public
inform

ed
of W

N
V

 activities in the com
m

unity throughout the
sum

m
er and fall. 

2002 Public Education and C
om

m
unity O

utreach
H

um
an surveillance inform

ation packagesw
ere sent to

physicians and
em

ergency
room

s. Public education
w

as developed around tw
o

m
essages – sourcereduction and personal protectivem

easures. The H
ealth U

nit
distributed

W
N

V
prevention pam

phletsand posters developed by
the M

O
H

LTC to schools, households,
cam

ping areas and garden centres.Prevention inform
ation w

as also included in
the com

m
unity activity

guides
ofboth H

aldim
and and N

orfolk Counties. Finally, pressreleases,new
spaper ads, and radio

w
ere used to keep

the public inform
ed of W

N
V

 activities in H
aldim

and and
N

orfolk. For exam
ple,new

spapers w
ere used

to keep
the public inform

ed aboutdead
bird surveillance activities from

 early spring
to fall.

2003 Public Education
and C

om
m

unity O
utreach 

Public education and com
m

unity
outreach w

as a key com
ponentof the W

N
V

 program
 in 2003 in

H
aldim

and,
N

orfolk and
O

ntario. A
ll new

s m
edia outlets w

ereused
by

both
the Provincial and theFederal G

overnm
ents.

A
 W

N
V

 “Fight the Bite”
booklet w

as m
ailed

outto every
household

in O
ntario.This booklet contained

detailed inform
ation aboutW

N
V

 including the
use

of repellents containing D
EET

for personalprotection.It
w

as the responsibility
of each H

ealth U
nit to

develop their education strategy.

The H
ealth U

nithired
tw

o
W

N
V

 students to
develop the education

program
. The

W
N

V
 students developed

education m
aterials/packages used

during
inform

ation sessions at schools,day cares, households, garden
centres, cam

ping areas, and
w

orksites.The key m
essages in this packageincluded: the origin of W

N
V

, 
m

ethods of transm
ission, hum

an risks, source reduction
strategies (elim

inating standing w
ater areas),personal

protective m
easures(long sleeve clothing, m

osquito repellents and
nets), publicaw

areness (sign/sym
ptom

sof
W

N
V

) and the im
portanceof m

osquito and
dead bird surveillance.

The H
ealth U

nit also sentout printed
inform

ation to
localhealth careproviders to keep them

 up
to

date and
to

encouragetheir cooperation. For exam
ple,the H

ealth U
nit sent outhum

an surveillance inform
ation and 

guidelines to our local physiciansand
infection

control practitionersin local hospitalsand long term
care

facilities.These inform
ation packages included

the sym
ptom

s of infection, case definitions,laboratory
tests

required
to confirm

 positive status, reporting requirem
ents and prevention m

easures. A
 section dedicated to 

W
N

V
 w

as developed on
the H

ealth U
nitw

ebsite to
help answ

er any
questions and

to provide
updates

(w
w

w
.haldim

and-norfolk.org/health/cd/W
N

V
/W

N
V

_m
ain.htm

). Finally,the H
ealth U

nit established a W
N

V
 

hotline to address com
m

unity
questionsor concerns relating

to W
N

V
. 

2004 Public Education and C
om

m
unity O

utreach
In

2004,oneW
N

V
 studentw

as hired to continue the
W

N
V

 public education activities for both counties. Tw
o

additional W
N

V
 studentsw

ere hired
in

2004
to im

plem
ent other com

ponentsof the W
N

V
 program

 in 
H

aldim
and and N

orfolk. The content of educational m
aterials in 2004 w

as sim
ilar to

the m
aterials used

in
2003. The student responsible for the W

N
V

 public education activities continued w
ith

the developm
ent and

distribution
of W

N
V

 educationalpackages and
kept the

H
aldim

and-N
orfolk H

ealth
U

nit’s w
ebsite updated

w
ith currentW

N
V

 inform
ation. O

ther responsibilities included providing educational sessions as required by
the public. A

bi-w
eekly

W
N

V
 update w

as created w
hich

outlined the surveillance activities (hum
an, dead

bird,
and m

osquito). Thisupdatew
as posted

on the w
ebsite, sent to alllocal politicians (H

aldim
and and

N
orfolk)

and our local new
s m

ediato keep everyone up to
dateon W

N
V

 activities in the com
m

unity.M
edia releases

w
ere used

to advisethe public w
hen

a positive bird, m
osquito pool or hum

an case w
as confirm

ed,as w
ell as, 

to advise the
public of the larviciding of catch basins in the

com
m

unity.W
N

V
 inform

ation w
as updated and

m
aintained

on the H
ealth U

nit’s w
ebsite to help answ

erany questions
(w

w
w

.haldim
and-orfolk.org/health/cd/

W
N

V
/W

N
V

_m
ain.htm

).Finally, the H
ealth U

nit continued to offerthe W
N

V
 hotline to address com

m
unity

concerns and
questions relating

to W
N

V
 activity.
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C
O

N
C

LU
SIO

N
O

verthe last fiveyears there have
been considerable changes in

the W
N

V
 public education efforts in

H
aldim

and and N
orfolk. Source reduction and personalprotective m

easures w
ere the key m

essages of the 
public education cam

paign.

PublicEducation
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“H
um

an surveillance provides us w
ith risk factor 

inform
ation that is invaluable in preventing further 

cases of the disease.” 

Linda V
rbova, M

.Sc.,
Epidem

iologist
O

ntario M
inistry of H

ealth and Long-Term
 C

are

H
um

an C
ase Surveillance 

Thegoal of W
N

V
 hum

an surveillanceis to m
onitor the occurrence of hum

an
cases of W

N
V

 in the
com

m
unity. There are a num

ber of benefitsto collecting
hum

an surveillance
inform

ation. First,the location
of

hum
an cases is a sourceof early detection

ofW
N

V
 activity for health care professionals and the public. 30

Second, “hum
an surveillance can also

help
usunderstand

the risk factors associated
w

ith contracting the 
disease, and factors influencing

the outcom
e of the disease”. 28 Third, hum

an surveillanceis an
im

portant
com

ponentofconducting a risk assessm
ent,to assess the relative risk

of hum
an infection. 29 Finally,hum

an
surveillancehelps protectthe blood supply

in Canada by
obtaining

im
portant inform

ation on
blood

transfusions and
organ transplants. 31 This inform

ation
isim

portant since W
N

V
 can

be transm
itted

via blood 
transfusions and

organ transplants. 31W
N

V
 w

as added
to

the listof reportablediseases for O
ntario in 2003. 32

This chapterprovides a 5 year perspective
ofhum

an surveillance
in H

aldim
and and N

orfolk
Counties, the

surrounding H
ealth U

nits, as w
ell as a provincial and

national overview
.D

uring the W
N

V
 surveillance period 

of 2000-2004, there have only been 3 confirm
ed

hum
an

cases of W
N

V
 recorded

in
H

aldim
and and N

orfolk,
all ofw

hich occurred in 2002. 

C
A

SE ID
EN

TIFIC
A

TIO
N

 
The physician’sidentification of aperson

w
ith the sym

ptom
s of W

N
V

 infection
isthe first step. 20, 30 Thenext

step involves subm
itting ablood sam

pleto
the M

O
H

TLC Central Public H
ealth Laboratory

(CPH
L) for

testing. 28 CPH
L

perform
s the Igm

 ELISA
(Enzym

e-Linked Im
m

unosorbent A
ssay)test w

ith
lab results

availablein 24 hours. 28 If positive,the test is repeated
to elim

inate false positive results. 28 If there is a true
positive result the patient isconsidered a ‘probable’ W

N
V

 case and advised of the positive test results. 28 The
PRN

T (Plague
Reduction

N
eutralization Test) is needed to confirm

the diagnosis. 28 Thistest result takes7
days. 28 H

ealth U
nits arenotified of positive W

N
V

 results and H
ealth

U
nit staff conduct a com

prehensive
interview

 ofthe positivecase.  28 The interview
gathers inform

ation
on blood transfusions and

organ
transplants.

HumanCase
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C
A

SE D
EFIN

ITIO
N

S
A

 num
berof changeshavebeen m

ade in the case definitions of W
N

V
 illness betw

een 2002 and 2003. In 2003,
the M

O
H

LTC divided
W

N
V

 into 3
types of illness. First,‘W

N
V

 A
sym

ptom
atic Infection’ referred

to those
people w

ho had
no clinicalsym

ptom
s but had

positive laboratory tests forW
N

V
. 26 Second, ‘W

est N
ile virus

Fever’ referred
to a m

ild form
 of the

illness. 26, 27 The m
ain

defining sym
ptom

 w
as the sudden onsetoffever, as 

w
ell as one orm

ore of the follow
ing sym

ptom
s; m

yalgia,arthalgia, headache, fatigue, photophobia,
lym

phadenopathy and/or m
aculopapular rash.  26,27 Third, ‘W

est N
ile N

eurological Syndrom
e’, w

hich
is the

m
ostseveretype ofillness,could

result in encephalitis(inflam
m

ation of the brain), m
eningitis(inflam

m
ation

ofthe m
em

brane surrounding thebrain and spinal cord) or m
eningoencephalitis (inflam

m
ation of thebrain and 

the surrounding m
em

brane). 26, 27 W
N

V
 A

sym
ptom

atic Infection w
as further classified as either ‘probable’or

‘confirm
ed’.  26, 32The other tw

o types of W
N

V
 illnesses(W

estN
ilevirus Fever and W

est N
ilevirus

N
eurological Syndrom

e)w
ere

classified into 1 of 4 levels of categories- ‘suspect’, ‘possible’,‘probable’ or 
‘confirm

ed’. 26,32W
N

V
 hasan incubation period ranging from

3
to 14 days. 27

H
U

M
A

N
 SU

R
VEILLA

N
C

E

H
um

an Surveillance – H
aldim

and and N
orfolk (2000-2004) 

To date therehave been 3 confirm
ed

cases of W
N

V
 in H

aldim
and and N

orfolk. 33 These are the only
hum

an
cases of W

N
V

 that havebeen recorded in H
aldim

and and N
orfolk since the startofhum

an surveillancein
2000 (See Figure3).The Counties of H

aldim
and and N

orfolk are surrounded
by fiveother H

ealth
U

nits;
O

xford, Elgin-St-Thom
as,H

am
ilton, Brant and N

iagara. Therew
ereno W

N
V

 cases in H
aldim

and
or N

orfolk 
orthe surrounding H

ealth U
nits in 2000 or 2001. 34 There w

ere a total of 36 (confirm
ed/probable) cases of 

W
N

V
 in

the surrounding H
ealth U

nits in
2002, 11 in

2003 and 2 in
2004 (See Figure 3).

33,35,36 In total,there
have been 49 hum

an cases recorded in the surrounding H
ealth U

nits over thelast 5 years, w
ith

2002 having the
highestnum

ber recorded (36 cases). 24 Since 2002 the num
ber of cases in the surrounding H

ealth U
nitshave

show
n a considerabledecline. A

lthough there w
ere no

W
N

V
 hum

an
cases in H

aldim
and and N

orfolk over the 
last coupleofyears, there w

ere num
erouscases in the areas surrounding H

aldim
and

and N
orfolk

during this
sam

e period. There w
ere no hum

an cases in O
xford during the period 2000-2004, and therefore no data

is
represented in

Figure 3.
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Figure 3 - N
um

ber of H
um

an C
ases (C

onfirm
ed/Probable) of W

est N
ile virus in Surrounding H

ealth
 U

nits (O
xford, Elgin-St.Thom

as, H
am

ilton, B
rant and N

iagara) &
 H

aldim
and-N

orfolk
 (2000-2004) 

2
0

1
9

1
8

1
6

E
lg

in
-S

t.T
h
o
m

a
s

1
6

D
ata Source: Public

Health
Agency

of Canada
http://w

w
w

.phac-aspc.gc.ca/w
nv-vw

n/index.htm
l

Table2
provides a sum

m
ary

of sym
ptom

s for the3 confirm
ed

hum
an cases ofW

N
V

 in H
aldim

and and 
N

orfolk
in

2002. A
ll 3 cases reported fever,fatigue and rash. Tw

o cases reported additional com
m

on
sym

ptom
s, stiff neck and headache.The onset of sym

ptom
s for the 3

cases w
as about one m

onth
apart and 

occurred late sum
m

er and early fall. N
oneofthe3

cases w
ere W

N
V

 travel related
orhad received a blood

transfusion.

Table 2 - H
aldim

and and N
orfolk W

est N
ile

virus H
um

an C
ases in 2002 - Sum

m
ary of Sym

ptom
s
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Data
Source: Haldim

and-Norfolk Health Unit

H
um

an Surveillance – O
ntario (2000-2004)

N
o

hum
an cases of W

N
V

 w
ere recorded in O

ntario in 2000 or2001
34 (See Figure4). In

2002,there w
ere 405

hum
an casesofW

N
V

in O
ntario (Confirm

ed and Probable). 33Betw
een 2002 and 2004, w

e have seen a
dram

atic decline in the num
ber ofhum

an
cases in O

ntario w
ith 405 in 2002, 89 in 2003

and
14 in 2004. 35, 36

See Table 3 for a detailed sum
m

ary
ofthe14

hum
an cases in O

ntario in
2004.
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Figure 4 - N
um

ber of H
um

an C
ases (C

onfirm
ed &

 Probable) of W
estN

ile
virus in O

ntario (2000-2004)
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nv-vw
n/index.htm

l

Table 3 - O
ntario W

N
V H

um
an C

ase Sum
m

ary
– 2004

D
em

ographics
N

um
ber

Age (N
=14) 
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H
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Y
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N
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D
iagnosis (N
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W

e
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t N
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e
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e
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3
 

W
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e
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g
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e
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Data
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ntario
M
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M
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H
um

an Surveillance – C
anada (2000-2004)

N
o

hum
an cases of W

N
V

 w
ere recorded in Canada in 2000 or2001 (Figure5). In

2002, there w
ere 426

hum
an

cases (Confirm
ed and Probable) ofW

N
V

 in Canada (Q
uebec, O

ntario and A
lberta). 33In 2003, there w

ere
1314 cases of W

N
V

 in 7
provinces (O

ntario, Q
uebec, N

ova Scotia, N
ew

 Brunsw
ick,M

anitoba, Saskatchew
an

and A
lberta). 35 In 2004, there w

ere 26 W
N

V
 cases in Canada (Q

uebec, O
ntario,M

anitoba, Saskatchew
an and 

A
lberta). 36In 2004, 45%

 of thecasesoccurred in O
ntario and

35%
in

Saskatchew
an

(a
com

bined total of 80%
 

of the cases). 36 See Table4
for a sum

m
ary

of the W
N

V
 cases in 2003

and 2004 by typeof diagnosis.O
verthe

last tw
o years (2003 and 2004) w

e haveseen
adram

atic decline in thenum
berofhum

an cases in Canada w
ith 

1314 cases in 2003 and
26 cases in 2004. 35, 36 See Figure5 for a sum

m
ary

of the num
berofhum

an
cases in 

Canadaoverthe last five years.

Figure 5 - N
um

ber of H
um

an C
ases (C

onfirm
ed &

 Probable) of W
estN

ile
virus in C

anada (2000-2004)
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Table 4 - 2003 &
 2004 W

N
V H

um
an C

ases by Type of D
iagnosis in C

anada 
D

iagnosis
(C

onfirm
ed and Probable)

2003
C
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C

ases
W

N
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e
u
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g
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a
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y
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d
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m
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Total
1314
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n/index.htm
l
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C
O

N
C

LU
SIO

N
In conclusion, although there w

ere only
3

W
N

V
 cases in H

aldim
and and

N
orfolk over the last 5 years, ongoing 

W
N

V
 hum

an
surveillance is still im

portantin determ
ining

the nature of W
N

V
 illness.A

lthough
there

w
ere no 

hum
an cases in 2003

or 2004 in
H

aldim
and and N

orfolk Counties, there w
ere num

erous cases in the 
surrounding areas (2003 - 11 cases and 2004 - 2 cases). 35, 36 H

um
an cases in H

aldim
and and N

orfolk Counties
and surrounding areas w

ere im
portant factorsin the decision

of both countiesto initiate a larviciding
program

in 2003. The highest num
ber of hum

an cases in O
ntario

occurred
during the 2002

W
N

V
 season. Since 2002

thenum
ber of cases has been declining in

O
ntario (405 - 2002, 89 – 2003, 14

- 2004). In Canada the highest
num

berof cases w
as reported

in 2003 (1314 cases). The
num

berofW
N

V
 hum

an cases in Canadadeclined
significantly in 2004 (26 cases).  35,36
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“D
ead bird surveillance provides the earliest indication of 

w
hen W

N
V activity begins each year and the geographic

location
of the activity.” 

Ian B
arker, D

V
M

,M
.Sc. PhD

O
ntario/N

unavut C
oordinator of the C

anadian C
ooperative W

ildlife H
ealth C

entre

D
ead B

ird Surveillance 
D

ead
bird surveillance is an im

portanttool to
identify

W
N

V
 in a com

m
unity. To date, dead bird

surveillance
continues to be the best early w

arning m
easureto com

m
unities. 37 The W

N
V

 hasbeen found in
m

ore than
150

bird species in N
orth A

m
erica. 37 W

hile som
e of these bird species infected w

ith
W

N
V

 are asym
ptom

atic,other
bird species such as crow

s,blue
jays, m

agpies, and ravensget sick m
ore often and are m

ore likely
to

die from
the virus. 38 A

fterbeing infected w
ith

thevirus m
ost crow

s die from
 inflam

m
ation of the brain

(encephalitis)
and otherorgans.  38 D

ead bird surveillanceprogram
s involve several sequential stepsthat include: dead bird

sightings, collecting or retrieving
dead bird carcasses,dead

bird testing, and collecting and reporting
data. A

 5
year overview

ofthe variouscom
ponents of dead bird

surveillance isexplored in the proceeding sections to
capturedead

bird surveillance in H
aldim

and and N
orfolk from

 2000
to

2004. Specifically,the follow
ing

chapterprovides an overview
 of the dead

bird surveillance program
, dead

bird sightings, and
dead

bird
surveillance data. 

TheCanadian Cooperative
W

ildlife H
ealth Centre (CCW

H
C) W

N
V

 surveillanceprogram
 supported by

H
ealth Canada, im

plem
ents O

ntario’s testing
on

birds. The program
m

ainly testscorvid species,to include
crow

s,blue jays, and
ravens, except for2002 and 2003

w
hen no bluejays w

ere tested. 37 This is key
inform

ation that assists each
H

ealth U
nit in decision

m
aking for the purpose of W

N
V

 prevention and control.  37

It is not intended to provide ongoing
m

onitoring of W
N

V
 w

ith
respect to

bird health.  37 H
ealth U

nits subm
it

birds to CCW
H

C from
 spring to

fall.Each H
ealth U

nitis allotted a fixed num
berof birdsfor testing.  37 O

nce it 
isdeterm

ined
that W

N
V

 is prevalent in the com
m

unity,bird testing is no longer deem
ed necessary.  37 The

CCW
H

C reservesthe rights to cease testing for that com
m

unity and re-allot testing subm
issions to other areas

that are not deem
ed W

N
V

 positive in their bird
population.  37

2000 - W
N

V D
ead B

ird Surveillance Program
 in H

aldim
and and N

orfolk 
In 2000, the W

N
V

 dead bird surveillance program
in

H
aldim

and and N
orfolk w

as introduced. In 2000, 
species of particular concern, C

orvidae (A
m

erican crow
s, ravens, blue jays and m

agpies), A
ccipitridae 

and Falconidae (eagles, haw
ks) w

ere collected. The H
ealth U

nit encouraged the public not to handle any
dead birds, but rather phone the H

ealth U
nit and report any dead bird sightings.A

m
em

ber from
 the 

C
om

m
unicable D

isease Team
 w

ould then go to the site and collect the dead bird carcass. A
ll the dead 

DeadBird
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birds collected w
ere subm

itted to C
C

W
H

C
 for testing. The C

C
W

H
C

 clearly defined w
hat they expected 

from
each H

ealth U
nit in regards to the specim

en,subm
ission process, packaging and shipping of the 

dead birds in order to m
aintain a good specim

en.A
ll bird carcasses w

hich exhibited signs of traum
a,

injury, em
aciation or predation (injury from

 a cat) w
ere not subm

itted for testing to the C
C

W
H

C
. O

nly 
dead birds listed under the ‘Species of Particular C

oncern’ w
ere collected. In 2000, W

N
V

 bird
surveillance public education w

as lim
ited to new

spapers. 

2000 – Dead Bird Surveillance Data 
In 2000, there w

ere a total of34 dead birdssubm
itted/tested from

 H
aldim

and and N
orfolk. The dead

birds
included (4 crow

s, 8 blue jays and
22 other birds).In

2000, there
w

ereno W
N

V
 positive dead birds.

2001 - W
N

V D
ead B

ird Surveillance Program
 in H

aldim
and and N

orfolk 
In 2001, only A

m
erican

crow
s, blue jays, ravensand otherbirds that died in large num

bersw
ere

collected. The
H

ealth U
nit continued to encourage the

public not to
handle any

dead
birds,butrather phone the

H
ealth U

nit to
reportany dead bird sightings. A

 m
em

ber of the Com
m

unicable D
isease

Team
 w

ould go to the siteand collect
thedead bird carcass. A

ll dead birds,in accordance to CCW
H

C standards, w
ere subm

itted to CCW
H

C for 
testing. The W

N
V

 Bird
surveillance education program

 expanded to
include

new
spaper advertisem

ents, radio
adsand

the provision of inform
ation to cam

ping
grounds.

2001 - Dead Bird Sightings/Surveillance Data
In 2001, 57 dead bird

sightings(crow
s, blue

jays,and otherbirds)w
ere reported in

H
aldim

and-N
orfolk of

w
hich

25 (44%
) w

ere from
N

orfolk and
32 (56%

) w
erefrom

 H
aldim

and.Forboth counties, a higher
num

berof crow
s w

ere reported. Thirty-three birds w
eretested from

 H
aldim

and and
N

orfolk County and
none w

ere found to
be W

N
V

 positive.

2002 - W
N

V D
ead B

ird Surveillance Program
 in H

aldim
and and N

orfolk 
In

2002,only
A

m
erican crow

s w
ere tested (no bluejays) in H

aldim
and and N

orfolk Counties and across
Central and

W
estern O

ntario. Blue jaysw
ere not tested

because crow
s w

ere abundant across Central and
W

estern O
ntario.In accordance to the CCW

H
C dead bird standards, the public w

asasked to report any dead
bird sightingsto the H

ealth
U

nit. A
 m

em
ber from

 the Com
m

unicableD
isease Team

 w
ould then go to the site

and collect the dead
bird carcass. A

ll the dead birds collected w
ere subm

itted to CCW
H

C for testing. 

2002 - Dead Bird Sightings/Surveillance Data
In

total 143
dead crow

 sightings w
ere reported in

H
aldim

and and N
orfolk. A

 higher num
ber of dead

crow
s w

ere reported
in H

aldim
and (88 crow

s or62%
), com

pared w
ith

N
orfolk County (55 crow

sor
38%

).In total, 23
dead crow

s w
ere subm

itted for testing
of w

hich 6 w
ere tested forW

N
V

. O
f the

6
birds

tested for W
N

V
, all w

ere found to beW
N

V
 positive (N

orfolk-4 and
H

aldim
and-2).

2003 - W
N

V D
ead B

ird Surveillance Program
 in H

aldim
and and N

orfolk 
In 2003, the W

N
V

 bird
surveillancepublic education program

 expanded and included m
ore com

m
unication

channels.M
em

bers of the public w
ere asked again

to contact the H
aldim

and-N
orfolk H

ealth U
nit, and

report
on the location and condition

ofthe
bird.O

nce a m
em

ber of the Com
m

unicable D
isease Team

 received
this

inform
ation, and confirm

ed
the speciesofthe bird, an appointed m

em
ber w

ould go
out to

the field and collect 
thedead bird.
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2003 - Dead Bird Sightings/Surveillance Data
In

2003,therew
ere a totalof 67

dead crow
 sightings reported

in H
aldim

and and N
orfolk,of w

hich 47
(70%

) w
ere from

 N
orfolk and

20 (30%
)w

ere from
 H

aldim
and. In

2003,19 crow
s and

other dead
birds

(not blue jays) w
ere subm

itted for testing forW
N

V
 and

ofthat16 w
ere tested

for W
N

V
. N

ine
dead crow

s
w

ere confirm
ed W

N
V

positive (H
aldim

and -6 and N
orfolk

-3)in
2003.

2004 - W
N

V D
ead B

ird Surveillance Program
 in H

aldim
and and N

orfolk 
In

2004,the public continued
to contactthe H

ealth U
nitto report any

dead bird sightings from
 spring

to fall. 
The location of the dead

crow
sw

ascollected by obtaining
the actual longitude and latitude m

easurem
ents

using a G
lobal Positioning System

 (G
PS), w

hich w
ere accurate to w

ithin plus orm
inusthree to

five m
eters.

O
nce the dead crow

s w
ere collected they

w
ere sentto

the CCW
H

C fortesting. Each w
eek, the

num
ber of dead

birds that w
ere subm

itted w
as recorded and analyzed. A

lthough
the CCW

H
C w

as accepting both crow
s and

blue
jays,only crow

s from
 H

aldim
and and N

orfolk w
ere subm

itted. Bird surveillance began
on M

ay
5 and

continued until O
ctober29,2004. 46 O

nce the CCW
H

C confirm
ed

6
positive cases for W

N
V

 (H
aldim

and - 3
and N

orfolk
-3), it w

as confirm
ed thatW

N
V

 w
as present in

the com
m

unity.

2004 - Dead Bird Sightings/Surveillance Data
In

total,48
dead

bird sightingsincluding crow
s and

blue jays w
ere reported

in H
aldim

and and N
orfolk

from
M

ay 16, 2004 to
O

ctober2, 2004
(w

eeks 20-39).O
fthe 48 birds reported,a higher percentage

w
ere

from
 N

orfolk
(26

birds or 54%
) than H

aldim
and (22

birds or 46%
). For both

H
aldim

and
and

N
orfolk

a
higherproportion

of crow
sw

ere reported. In N
orfolk, the highest num

berofbird sightingsoccurred at the
end of the season in w

eek
34 (A

ugust22,2004 - A
ugust 28,2004). In

H
aldim

and,the highest num
berof

bird sightingsoccurred in w
eek 22 (M

ay 30, 20904 - June 5, 2004). In
total9

dead crow
s w

ere subm
itted

for testing. A
ll 9 birds w

ere tested,of w
hich

6
birds w

ere found to beW
N

V
 positive (H

aldim
and-3 and

N
orfolk-3). See M

ap 1
and M

ap 2 for the location
ofW

N
V

 positive
dead

birds in H
aldim

and and
N

orfolk
Counties in 2004.

M
ap 1 - Location of W

N
V Positive

D
ead C

row
s, H

aldim
and C

ounty, 2004

L
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G
E

N
D
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E
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D
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W
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S
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E

 =
 3

 

DeadBird

Source: Planning Departm
ent, H

aldim
and C

ounty
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M
ap 2 - Location of W

N
V Positive

D
ead C

row
s, N

orfolk
C

ounty, 2004

L
E

G
E

N
D

 
 P

O
S

IT
IV

E
 D

E
A

D
 C

R
O

W
S
 

P
O

S
IT

IV
E

 =
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Source: Planning Departm
ent, Norfolk

County

D
ead B

ird Surveillance D
ata – C

anada and O
ntario (2000-2004) 

From
 a national and provincialperspective in

2000, 2,288
birds w

ere subm
itted

fortesting in Canada and
none

w
ere

found to haveW
N

V
 present. 38 In

2001, 2,804
birdsw

ere tested in
Canada and 5%

 (128) w
erefound

to
have the virus,of w

hich all confirm
ed

positive cases w
erefrom

 O
ntario (128). 41In 2002, 3218 birdsw

ere
tested in

Canada and
17%

(555) w
ere W

N
V

 positive. 42O
f thebirds that w

ere W
N

V
 positive, 51%

 (281) w
ere 

from
 O

ntario. 42 In 2003, 11,332 birds w
ere tested

in Canada and 14%
 (1633) w

ere found
to bepositive w

ith
W

N
V

. 43 O
f the 14%

 (1633)birds that w
ere W

N
V

 positive
in Canada,15%

(242) w
ere from

 O
ntario.  42 D

uring 
this year (2003), a

significantly
higher num

ber of dead
birds w

ere subm
itted for testing. In 2004, 6236 birds

w
ere tested in

Canada and 7%
 (416) w

erefound
to

be
positive w

ith
W

N
V

. 43 O
f the 416 confirm

ed cases of 
W

N
V

 positive dead
birds in Canada (2004), O

ntario
has the

highestconfirm
ed cases of W

N
V

 accounting for
60%

 (250) of thespecim
ens. 44

Clearly over the past 5 years there havebeen significant changesin
the total num

ber ofbirdstested and the
num

ber confirm
ed positive forW

N
V

in Canada and O
ntario.See Table 5 for a sum

m
ary

of the
totalnum

ber of
birds tested and confirm

ed
positive in O

ntario and Canada
over a 5

year period.The am
ountof birds

confirm
ed W

N
V

 positive in Canada reached a plateau
in 2003 (1633), and then substantially decreased in 

2004 (416). This m
ay

be a resultofthe substantially higher num
ber ofbirdstested

for the year 2003. 
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Table 5 - N
um

ber of B
irds Tested and C

onfirm
ed W

N
V

positive in O
ntario and C

anada 2000-2004
Year

N
um

ber Tested
N

um
ber C

onfirm
ed 

 
C

anada
O

ntario
C

anada
O

ntario
2000

2
2
8

8
 

1
7
2
 

0
 

0
 

2001
2
8
0

4
 

1
7
2

5
 

1
2
8
 

1
2
8
 

2002
3
2
1

8
 

9
7
2
 

5
5
5
 

2
8
1
 

2003
1
1
3

3
2
 

1
4
8

4
 

1
6
3

3
 

2
4
2
 

2004
6
2
3

6
 

1
4
0

3
 

4
1
6
 

2
5
0
 

Data
Source:O

ntario
M

inistry of Health and Long-Term
 Care

http://w
w

w
.phac-aspc.gc.ca/w

nv-vw
n/m

on_e.htm
l

C
O

N
C

LU
SIO

N
W

ithin
the last5

years, w
ith the exception of2000 and

2001, W
N

V
 has been

present w
ithin H

aldim
and and

N
orfolk Counties. To

date there
have

been
315 dead

bird sightings in
both H

aldim
and and N

orfolk County of
w

hich
64 w

ere confirm
ed tested (2001-2004) and

21
found to

be
positive w

ith W
N

V
. See Table6 for a 

sum
m

ary ofdead
bird sightings and Table 7 for a sum

m
ary

ofdead bird surveillance data.

Table 6- Sum
m

ary of D
ead B

ird Sightings in H
aldim

and and N
orfolk

2001-2004
B

ird Type
2001

2002
2003

2004
H

N
H

N
H

N
H

N
C

row
1
5
 

1
2
 

8
8
 

5
5
 

2
0
 

4
7
 

1
2
 

1
8
 

B
lue Jay

7
 

8
 

N
/A

 
N

/A
 

N
/A

 
N

/A
 

1
0
 

8
 

O
ther

1
0
 

5
 

N
/A

 
N

/A
 

N
/A

 
N

/A
 

N
/A

 
N

/A
 

Total
32

25
88

55
20

47
22

26
H- Haldim

and
N-Norfolk

N/A
NotApplicable

Data
Source: Haldim

and-Norfolk Health Unit

Table 7- Sum
m

ary of W
N

V B
ird Surveillance D

ata in H
aldim

and and N
orfolk 2001-2004

Year
D

ead
C

row
s

Subm
itted

D
ead B

lue
Jays
Subm

itted

O
ther D

ead
B

irds
Subm

itted

D
ead B

irds
Tested

W
N

V
Positive
C

row
s

W
N

V Positive
B

lue Jays

 
H

N
H

N
H

N
H

H
N

H
N

2001
1
2
 

9
 

1
1
 

9
 

4
 

0
 

3
3
 

0
 

0
 

0
 

0
 

2002
1
5
 

8
 

N
/A

 
N

/A
 

N
/A

 
N

/A
 

6
 

2
 

4
 

N
/A

 
N

/A
 

2003
7
 

8
 

N
/A

 
N

/A
 

3
 

1
 

1
6
 

6
 

3
 

N
/A

 
N

/A
 

2004
6
 

3
 

0
 

0
 

0
 

0
 

9
 

3
 

3
 

N
/A

 
N

/A
 

Total
40

28
11

9
7

1
64

11
10

0
0

H- Haldim
and

N-Norfolk
N/A-NotApplicable

Data
Source: Haldim

and-Norfolk Health Unit

Thenum
berof dead bird sightings slightly decreased

over the last 2 years.The decrease in sightings w
as not

likely dueto
an underreporting of calls,but rather an increase of aw

arenessof the type and condition
of the 

birds w
anted for collection. In

2004
thenum

ber of dead
bird sightingsw

as the low
estduring the

5
year

surveillanceperiod. The
dead

bird public education
program

 expanded and
used a variety

of com
m

unication
channelsto inform

the general public of dead bird
surveillance

in H
aldim

and and N
orfolk

Counties. In
2004,

G
PS w

as used to provide an
accurate location ofdead crow

s in H
aldim

and and N
orfolk. 

DeadBird
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“Surveillance is the key to success in m
anaging a 

m
osquito borne disease like W

est N
ile virus.”

Syed Jaw
id, M

.Sc.– M
edicalEntom

ologist
M

inistry of H
ealth and Long-Term

 C
are

A
dult M

osquito Surveillance 
The purpose of m

osquito
surveillance is to

help
determ

ine the risk
of contracting W

N
V

 in a particular
area. 48 This isachieved through m

onitoring
the typeofm

osquito species, abundance, location ofm
osquitoes

and infection rate. 47 This inform
ation assists each H

ealth U
nit in

decision m
aking for the purpose of W

N
V

prevention and control. 47

There are 74 speciesof m
osquitoesin Canada, of w

hich
approxim

ately 10 specieshave
been found to

be
W

N
V

 positive. 48 The m
osquito population can

be affected by
the tim

e of year, rainfall, and tem
perature.  48

M
osquitoes can

be categorized
into 2 types of vectors, “bridge” and “enzootic”. 49 Bridge vectors and

som
etim

es Enzootic vectorsare m
osquito speciesthatpose a risk to hum

ans.  49Enzootic vectors prim
arily feed 

on
birds, although they m

ay occasionally feed on hum
ans.  49Culexpipiensand

Culexrestuans areEnzootic
vectorsthat com

m
only

transm
it the virus. 48 W

N
V

 positive m
osquito

pools arean im
portant indicatorof the

threat from
 W

N
V

 in a specific area. 47

M
osquito surveillance

program
s involve several sequential steps that include: m

osquito trapping,collecting
m

osquito traps, m
osquito testing, and collecting and

reporting data. A
 5

year overview
 of the

various
com

ponentsof m
osquito surveillance is explored

in theproceeding sectionsto outline m
osquito surveillance in

H
aldim

and and N
orfolk from

 2000
to

2004.

2000- 2001 W
N

V M
osquito Surveillance Program

 in H
aldim

and and N
orfolk 

In
2000 and

2001, there w
as no m

osquito
surveillanceprogram

 in H
aldim

and and N
orfolk.

2002- W
N

V M
osquito Surveillance

Program
 in H

aldim
and and N

orfolk 
In

2002, adultm
osquitoes w

ere trapped from
 spring to fall. Centres for D

isease Control and Prevention’s
(CD

C) m
iniature‘light’ traps w

ere used to attract exclusively m
osquitoes. These light trapsuse carbon

dioxide
(CO

2 ) and either a black
light that em

its ultra-violet lightor w
hitelight. 50 The H

ealth U
nitused w

hite light to
attract fem

alem
osquitoes. In

2002, adult m
osquito surveillance consisted of5 fixed trap

locations. The
traps

AdultMosquito
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w
ithin Sim

coe w
ere located

in ‘secure’ areas on private property
and w

ere m
onitored

on
a regular basis.Each

trap w
as coded

based
on a num

bering and set letter system
created by Brock

U
niversity (A

-1, B-1, C-1, D
-1, 

G
-1, etc.). The m

osquitoes from
 the trapsw

ere collected,refrigerated,and transported
live to Brock U

niversity
for W

N
V

 identification and testing. Brock
U

niversity
identified a proportion of fem

ale m
osquitoesby

species. 52 Som
e of the

testing w
as done at H

ealth Canada’s N
ationalM

icrobiology
Laboratory

in
W

innipeg.

2002- Mosquito Surveillance Data 
In

2002, m
osquito traps w

ere only set up in N
orfolk County (Sim

coe); therefore there is no m
osquito

identification
datafor H

aldim
and County. There w

ere6
positive m

osquito pools confirm
ed in N

orfolk. In
2002,Ae vexans vexans (Bridge vectors)w

as the species of m
osquito

found m
ost often in N

orfolk (See
Table8). SeeA

ppendix I for the estim
ated

num
ber of fem

ale
m

osquitoes identified by species.

Table 8 – Estim
ated N

um
ber of Fem

ale
A

dultM
osquitoes Identified

by
Species, N

orfolk, 2002 
N

orfolk
N

um
ber

A
e.vexans vexans

531
1

C
x.pipiens/restuans

127
2

A
n.punctipennis

57
1

C
ulex spp. 

57

A
e.vexans/canator

53
1

1 – Bridge
vector    2 – Enzootic

vector
D

ata
Source:M

inistry of Health and Long-Term
 C

are

In Canada there
w

ere 663
confirm

ed positive
m

osquito poolsin 2002. 53 There w
ere 598 positivepoolsin

21 H
ealth U

nits, w
ith

Toronto having
thehighest num

berof positivem
osquito pools (175). 54 O

verall,
there w

ere 46
positive m

osquito pools found in
the surrounding H

ealth U
nits in

2002 (O
xford-18,

H
am

ilton-11, Brant-2, and N
iagara-15)  54 (See Figure6). N

o
positivem

osquito pools w
ere found in

Elgin-St.Thom
as in 2002.That H

ealth U
nitis therefore not represented

in Figure 6.  54

Figure 6 - N
um

ber of Positive M
osquito Pools of W

estN
ile

virus in Surrounding H
ealth U

nits
 (O

xford, Elgin-St.Thom
as,H

am
ilton, B

rant and N
iagara) &

 H
aldim

and-N
orfolk (2002)

2
0

1
8

1
8

Positive Number of Mosquito Pools

1
6

1
5

1
4

1
2

1
1

1
08

6

64

2

20

B
ra

n
t

H
a

ld
im

a
n

H
a

m
ilto

n
d

-

N
o

rfo
lk

N
ia

g
a

ra
O

x
fo

rd

Data Source: M
inistry

ofHealth
and

Long-Term
Care

http://w
w

w
.health.gov.on.ca/english/providers/program

/pubhealth/w
estnile/w

nv_03/w
nv_surveillance.htm

l
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2003- W
N

V M
osquito Surveillance

Program
 in H

aldim
and and N

orfolk 
In

2003, m
osquito surveillance involved

using m
iniatureCD

C light traps every
other w

eek. In
total 5 traps

w
ere putout every

other w
eek at seven different sites w

ithin H
aldim

and and N
orfolk Counties.Five sites w

ere 
regular sites and

2 traps w
ere used

to coincide w
ith

hotspots. H
ot spots w

ere areas that havebeen
found

to
have W

N
V

 activity
(bird, m

osquito
pool,or ahum

an case).The purpose of ‘hot spot’ trapping is to determ
ine

the intensity
of W

N
V

 activity. 50The traps w
ere located in ‘secure’areason private property,and w

ere 
m

onitored on a regular basis.Each trap
w

ascoded based
on a num

bering and set letter system
 created by

Brock U
niversity (A

-1, B-1, C-1, D
-1, G

-1, etc.). A
ll trapped m

osquitoes w
ere sent to Brock U

niversity for 
testing.There, the contentsw

ere
spread out on adry ice platform

 and other insects w
ere rem

oved
from

the
sam

ple. 52 O
ne-hundred

fem
ale m

osquitoes w
ere random

ly selected
by a sorter.  52 The 100 fem

ales w
ere 

separated into species, recounted and then
pooled by

location.  52 Counts of sam
pled fem

ale
m

osquitoes by 
species,unidentifiable fem

ales, m
ales, extras and totalm

osquitoes w
ere entered

into a M
icrosoft

®
 Excel 

spreadsheet at Brock U
niversity and dissem

inated
to

the H
ealth U

nits.Thedateof collection and site
identification

num
ber w

erealso identified.

In
2003,theW

N
V

 m
osquito public education program

expanded and included m
ore com

m
unication channels

(radio,schools,w
ork places, households, cam

ping
grounds and garden centres). Tw

o W
N

V
 students w

ere 
hired

to carry
outthese activities. The prim

ary focusofthe H
ealth U

nit w
as to

prom
ote source reduction and

personalprotective m
easures, in accordance to theM

O
H

LTC, “Fight the Bite” cam
paign (i.e. w

earing
protective clothing). 55

2003 - Mosquito Surveillance Data 
In 2003, there w

as 1
positivem

osquito poolconfirm
ed in H

aldim
and and N

orfolk. Thepositive pool w
as 

found in
Port D

over on
A

ug
7, 2003.The species ofm

osquitoes that w
ere found

to
be W

N
V

 positive w
as 

Cx.pipiens/restuans.

In 2003,Ae vexans vexans (Bridge vectors) w
as the species of m

osquito
found

m
ost often in both

H
aldim

and and N
orfolk (See Table 9).There w

ere som
e clear differences in the top 5 species betw

een
H

aldim
and and N

orfolk in
2003. A

 highernum
berof Bridge species w

ere identified in H
aldim

and
and

N
orfolk com

pared
to Enzootic species.Culex

pipien/restuans(m
osquito species that com

m
only transm

it
the virus) w

ere am
ong the

top
5 m

osquito species found in
both H

aldim
and and N

orfolk. See A
ppendix II

for an estim
ated

num
ber of fem

ale adult m
osquitoes identified

by species and county. 

Table 9 – Estim
ated N

um
ber of Fem

ale
A

dult M
osquitoes

Identified by
Species,

 H
aldim

and and N
orfolk, 2003 

N
orfolk

N
um

ber
H

aldim
and

N
um

ber
A

e.vexans vexans
439

1
A

e.vexans vexans
565

1

A
n.punctipennis

86
1

A
e.vexans/cantator

103
1

C
x.pipiens/restuans

73
2

A
e./O

clerotatus spp.
84

O
c.trivittatus

49
1

O
c.trivittatus

82
1

A
e.O

clerotatus spp.
38

C
x.pipiens/restuans

42
2

AdultMosquito

1 –
Bridge Vector   2 –

Enzootic Vector

Data
Source: Brock University

In Canada there
w

ere 579
confirm

ed positivem
osquito pools. 56 D

uring the 2003 W
N

V
season in O

ntario, 
there

w
ere 137 positive

pools in
17 H

ealth U
nits. 57 Toronto

had thehighest num
ber ofpositive m

osquito
poolsin 2003 – 56.  57 Therew

ere 12
positive m

osquito
poolsfound in

surrounding H
ealth U

nits (1-
O

xford, 1-Brant,2-H
am

ilton, and
8-N

iagara)  57 (See Figure
7). N

o
positive m

osquito
pools w

ere found
in

Elgin-St. Thom
as; therefore Elgin-St.Thom

as w
as not represented in

Figure7.  57
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Figure 7 - N
um

ber of Positive M
osquito Pools of W

estN
ile

virus in Surrounding H
ealth U

nits
 (O

xford, Elgin-St.Thom
as,H

am
ilton, B

rant and N
iagara) and H

aldim
and-N

orfolk (2003)

9

8

87

Number of Positive Mosquito Pools

6543

2

2

1
1

1

10

B
ra

n
t

H
a

ld
im

a
n

d
-

H
a

m
ilto

n
N

ia
g

a
ra

O
x
fo

rd

N
o

rfo
lk

D
ata

Source:M
inistry of Health and Long-Term

 C
are

 http://w
w

w
.health.gov.on.ca/english/providers/program

/pubhealth/w
estnile/w

nv_03/w
nv_surveillance.htm

l

2004- W
N

V M
osquito Surveillance

Program
 in H

aldim
and and N

orfolk 
The m

osquito
W

N
V

 surveillanceprogram
 in 2004 w

as very sim
ilar to

2003. M
osquito surveillance in

2004
w

as expanded to set up CD
C light traps atdesignated

sites every w
eek and to havesom

e m
obiletrapsfor

identified
‘hot spots’. In 2004, 20 traps w

ere set up every
w

eek.See M
aps 3

and 4 for the location
of m

osquito
traps in H

aldim
and and N

orfolk Counties. O
f these 20 traps, there w

ere 10 fixed traps in H
aldim

and and
8

fixed traps in N
orfolk.N

orfolk had 2 trapsthatw
ere

rotated
am

ong
7 different flexiblesiteson

a w
eekly basis.

Thetraps w
ere located in ‘secure’ areas on

privateproperty, and w
ere m

onitored w
eekly. Each

trap w
as coded 

based on a num
bering and set letter system

 created by
Brock U

niversity (A
-1, B-1, C-1, D

-1, G
-1, etc.). 

Sim
ilar to 2003, m

osquitoesw
ere collected and sent to Brock U

niversity for testing. Testing procedures
m

irrored thatof2003. In 2004,the W
N

V
 m

osquito
public education program

 expanded its com
m

unication
channels and answ

ered any
public callsregarding W

N
V

 m
osquito surveillance and other W

N
V

 inquires.The
H

ealth U
nit continued to prom

ote sourcereduction
and personal protectivem

easures.
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M
ap 3 - Location of M

osquito Traps, H
aldim

and C
ounty 2004

L
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Data
Source:Planning Departm

ent, Haldim
and County

M
ap 4 - Location of M

osquito Traps, N
orfolk C

ounty 2004 
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AdultMosquito

Data
Source:Planning Departm

ent, Norfolk County
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2004 - Mosquito Surveillance Data 
In 2004, there w

ere no positive
m

osquito pools confirm
ed

in H
aldim

and and N
orfolk. In

2004,Ae. vexans
vexans (Bridge vectors) w

as the speciesof m
osquito found m

ostoften
in both H

aldim
and and N

orfolk.
There w

ere som
e clear differencesin the top

5 speciesidentified in H
aldim

and
and N

orfolk in 2004. (See 
Table10) In

2004, significantly
higher num

bers of Bridgevectors w
ere identified in

H
aldim

and and
N

orfolk com
pared

to
Enzootic vectors. Culex

pipien/restuans w
ere am

ong the top 5
m

osquito species
found

in
both

H
aldim

and and N
orfolk. See A

ppendix III for an estim
ated num

berof fem
ale adult 

m
osquitoes identified

by species and county. 

Table 10 - Estim
ated N

um
ber of Fem

ale
A

dultM
osquitoes Identified

by Species,
  H

aldim
and and N

orfolk, 2004 
N

orfolk
N

um
ber

H
aldim

and
N

um
ber

A
e.vexans vexans

999
1

A
e.vexans vexans

1958
1

A
n.w

alkeri
379

1
O

c trivittatus 
204

1

C
x.pipiens/restuans

320
2

A
e./O

c. S
pp. 

162

A
n.quadrim

aculatus
249

1
C

x pipiens/restuans 
120

2

C
q.perturbans

233
1

A
e vexans/cantator 

111
1

1 – Bridge
vector   2 – Enzootic

vector
Data

Source: Brock University

In Canada there
w

ere 176
confirm

ed positivem
osquito pools. In

O
ntario

therew
ere 69 positive poolsin

14 H
ealth U

nits. 59Toronto
had the

highest num
ber of positive

m
osquito

pools in 2004,w
ith 31

positive
m

osquito pools.  59 There w
ere 9 positive m

osquito
poolsfound

in surrounding H
ealth U

nits(1-O
xford, 8-

H
am

ilton)  59 (See Figure 8). N
o positivem

osquito poolsw
ere found in

Elgin-St.Thom
as, N

iagara, and
Brant,therefore they arenot represented in Figure8.  59

Figure 8 - N
um

ber of Positive M
osquito Pools of W

estN
ile

virus in Surrounding H
ealth U

nits
 (O

xford, Elgin-St.Thom
as, H

am
ilton, B

rant and N
iagara) &

 H
aldim

and-N
orfolk (2004) 

9

8

8

Number of Positive Mosquito Pools

7

1

O
x
fo

rd

0 1 2 3 4 5 6

H
a
m

ilto
n

D
ata Source:M

inistry
of H

ealth and Long-Term
 C

are
http://w

w
w

.health.gov.on.ca/english/providers/program
/pubhealth/w

estnile/w
nv_03/w

nv_surveillance.htm
l
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C
O

N
C

LU
SIO

N
O

verthe last3
years there

have been a num
ber of changesin the

W
N

V
 adult m

osquito surveillance program
:

an
increase of m

osquito traps, the use of ‘hot spots’versus “m
obile trapping” and a m

odification
ofthe

m
osquito testing

procedures. There w
as no W

N
V

 adult m
osquito

surveillance program
in

2000 or 2001 in 
H

aldim
and and N

orfolk. There w
ere 6 positive m

osquito poolsin H
aldim

and and N
orfolk in

2002,1
in 2003,

and
none in 2004.The declinein

the num
ber of positivem

osquito pools w
as also reflected in thenum

ber of 
positive m

osquito pools reported
in the surrounding H

ealth
U

nits(46 positive poolsin 2002, 12
positive pools

in 2003 and 9 positive poolsin 2004).Ae vexans vexansw
as clearly the m

ost predom
inanttype of m

osquito
found

in H
aldim

and and N
orfolk Countiesin 2002,2003

and 2004.Culex
pipiens/restuans w

ere am
ong

the
top

5 m
osquito species found

in both H
aldim

and and N
orfolk in

2002,2003 and
2004.

AdultMosquito
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“Larviciding
is an effective m

eans of source control 
for W

est N
ile virus.”Jerry K

hum
alo, D

ip. P.H
.I., B

.A
.Sc.,C

.P.H
.I.(C

)
Public H

ealth Inspector 
H

aldim
and-N

orfolk H
ealth U

nit 

Larval M
osquito Surveillance 

and C
ontrol 

Preventing the spread of W
N

V
 begins w

ith controlof the m
osquito

population
before it reachesm

aturity and
begins searching for a blood m

eal. 69 A
 m

osquito
life cycle

has4 stages,3
of w

hich take
place in w

ater. M
ost

m
osquitoes lay

their egg (stage
1) in

or near w
ater.These

eggs hatch into larvae
(stage 2)and grow

into pupae
(stage 3) and then into adultm

osquitoes (stage
4). In stage 2,the larva

(w
iggler)hasfourdevelopm

ental
periods orinstarscalled

1st, 2nd, 3rd,and 4th instars. 68 D
uring

each developm
ental period orinstar, thelarvae

increase in size. A
t the end

of each instar, the larvae shed
their skin by a process called m

olting. 67

The m
ost environm

entally sound and effective m
ethod

of m
osquito control is the integrated pestm

anagem
ent

program
. This program

 helps to reduce the risk
of W

N
V

 positive m
osquitoes by elim

inating or controlling
potentialbreeding sites. This program

 encom
passes the

follow
ing com

ponents, the detection
of potential

breeding sites, source reduction
(elim

ination) and source controlby larviciding potentialbreeding
sitesof

m
osquitoes. 64 A

lthough source reduction is the preferred
m

ethod,if source reduction failsor could not be
im

plem
ented,source control or larviciding becom

es an alternative. The H
ealth U

nitlarviciding program
targeted areas (w

ithin and around populated areas) w
hich

w
ere likely to support the breeding of m

osquitoes.
These areas included m

an-m
ade and

natural sites such as catch basins, ditches,culverts, field pools and other
potential breeding

sites.  64

The
proceeding sections capture the

larviciding
program

in H
aldim

and
and N

orfolk
from

 2000 to 2004.
Specifically, thischapter providesan

overview
 ofthe larviciding program

,larval m
osquito control, catch basin

and standing
w

ater surveillance results, and
public education.

2000-2002- H
aldim

and &
 N

orfolk Larval M
osquito Surveillance Program

Larviciding Program
 

Therew
as no larviciding program

in
H

aldim
and

and N
orfolk from

 2000-2002 how
ever, thepublic

identified breeding
sites on private property

and
requested thatthey be larvicided. The publicalso

LarvalMosquito
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reported several standing w
ater com

plaints, and voiced several environm
ental concerns associated

w
ith

larviciding.In 2002,there w
ere 84 standing w

atercom
plaints, 24 requests forlarvicide on private

property and
33 environm

entalconcerns associated w
ith larviciding (See Table 12).

2003-H
aldim

and &
 N

orfolk Larval M
osquito Surveillance Program

Larviciding Program
 

Thelarviciding
program

 decision w
as m

ade in 2003
after the occurrence of hum

an cases in H
aldim

and,
N

orfolk and surrounding H
ealth U

nits in
2002. In

2003, larval m
osquito surveillance w

as im
plem

ented
to

assess m
osquito com

position and
distribution. This larviciding surveillanceprogram

 involved collecting
data

(larvaldipping) from
 potentialbreeding sitesof m

osquitoes. A
t frequent intervals,three

to four
w

eeksapart, these potential breeding
sites w

ere dipped
to

determ
ine the presenceof larvae, stageof

developm
ent,and the type of species. D

ipping involved
im

m
ersing astandard aquatic dipper to scoop

w
ater from

 the suspected site. The data collected w
asused

to determ
ine the

density,com
position and the

developm
ental stage

of m
osquito

populations in order to increase and
m

easure
the effectiveness of any

larval controlactivity. 63Surveillance of all potential breeding
sites from

 catch basins and standing w
ater 

w
ere m

onitored.

Catch Basins
Catch

basins w
ere sam

pled (dipped) to determ
ine

thepresence and species of the m
osquitoes.The catch 

basinsw
ereevaluated based on

their design
(did they hold

w
ater),their location

(proxim
ity to populated

areas), and
the potential for breeding m

osquitoes. W
hen a catch

basin
w

as found to contain m
osquito

larvae,that catch
basin w

as larvicided
im

m
ediately. A

ll catch
basins w

ere treated w
ith M

ethopreneor
A

ltosid. 63 M
ethoprene arrests the developm

ent of larvae so that adults do
not em

erge to carry W
N

V
. It is

adm
inistered

w
hen the larvae are m

ainly in the 4th instar. Them
ain

ingredientis released slow
ly

for a 
period of about 21 days. This targets the specific larvae m

eanw
hile not harm

ing
other insects or the

surrounding aquatic environm
ent. 70

Standing W
ater 

Standing w
ater also serves as a breeding ground for m

osquitoes. Potential perm
anent breeding sites w

ere 
identified by Public W

orks staff w
ithin public property. These breeding

sites m
ainly

included road side
ditches, w

aste w
ater treatm

ent ponds and golf coursestanding w
ater. A

llthese sites w
ere regularly dipped

(3 to 4 w
eek intervals)forthe presence of m

osquito larvae and treated
ifnecessary. From

 the tim
e the site

w
asdeterm

ined to bea potential breeding site, Pestalto
Environm

ental ProductsInc. (Pestalto) m
onitored

that site and treated it if necessary. This activity w
ascarried throughout the W

N
V

 season (June to 
Septem

ber).  A
ll standing w

ater sitesw
ithin public

property
w

ere treated using
Bacillus thuringiensis

israelensis (Bti). The H
ealth U

nithasno available
data on the

num
ber of property

ow
ners w

ho
larvicided.

A
 dom

estic-quantity
form

ulation of Bti(A
quabac) becam

e available
to hom

eow
ners through licensed

retail outletsforapplication on privateproperty.In 2003,m
ost private property breeding

sitesw
ere

unm
anned sw

im
m

ing
pools, sm

all ponds and
other standing w

ater areas like birdbaths. Pestalto dealtonly
w

ith siteson
public property. Itisquite difficult to estim

ate the am
ountoflarvicide used w

ithin
private

property. Property
ow

ners do not necessarily requirea perm
it to larvicide w

ithin their individual
properties if larviciding activities w

ere contained w
ithin

private
property

boundaries.

Catch Basin and Standing W
ater Surveillance Results 

Pestalto w
as hired to

perform
 larvae surveillanceforboth counties.Pestalto m

onitored
768 sitesof w

hich 
126 sites had larvae(102 catch

basins, 20 roadside ditches,2
ponds and 2 w

oodland pools). The126
catch basinshad predom

inately
Culex species. A

 totalof 3835 gram
sof A

ltosid
(M

ethoprene) w
ere

applied to
catch basins in

H
aldim

and
and N

orfolk in 2003
(A

pplication 1 - 1906 gram
sand

A
pplication

2
- 1929

gram
s), in both

largeand sm
all com

m
unities. 64A

ll catch basinslocated closer to environm
entally

sensitive areas w
ere nottreated

to avoid chem
icals being

discharged directly to w
etlands orrivers.Larval
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dipping data collected
during

2003 clearly dem
onstrated that m

any m
osquito

vectorsw
ere found

in
both

counties. It w
as found that standing w

atersiteshad m
ore diverse range of species. M

onitoring of catch
basins indicated thatCulex

pipiens and
Culex

restuansw
ere m

ore abundant. 63 A
 total of 7025 catch

basins w
ere larvicided (H

aldim
and - 2756

and N
orfolk

-4269) w
ith each catch basin being

larvicided
tw

ice (See Table 11). 

Public Education
Residents of H

aldim
and and N

orfolk w
ere encouraged

to reduce m
osquito

breeding grounds by
reducing

standing w
ater areas. The H

ealth U
nit did investigate standing w

ater com
plaints and larviciding

location
requests. In addition,the H

ealth U
nit addressed any

environm
ental concerns associated w

ith larviciding.
In 2003, there w

ere a total 234 standing
w

atercom
plaints, 187 larviciding requests(54 general larviciding

location requests and 133 requests for larviciding on publicproperty) and
69 environm

ental concerns 
associated w

ith
larviciding (See Table 12). Before each

application, larviciding notificationsw
ere printed 

in the localpapersin H
aldim

and and N
orfolk Counties advising the residentsw

hy
and w

hen thisactivity
w

ould
take place as per legislative requirem

ents.

2004 H
aldim

and &
 N

orfolk Larval M
osquito Surveillance Program

Larviciding Program
/Larval Mosquito Control 

In 2004, thelarviciding
surveillance

program
 w

as sim
ilar to

2003, w
ith

the exception
of catch

basin
larviciding. N

ot all catch
basins w

ere m
onitored. O

nly
catch

basins that w
ere located

in thelarge
com

m
unities like Port D

over,Sim
coe, H

agersville, D
unnville, and Caledonia w

erem
onitored and

larvicided. A
G

lobal Positioning System
 (G

PS) devicew
as used

to
obtain larval surveillanceinform

ation
for m

apping
purposes.

Catch Basin and Standing W
ater Surveillance Results 

In 2004, thesam
e

m
ethods of datacollection

w
ereem

ployed
com

pared
w

ith 2003. O
rkin (PCO

) Service
w

as hired to
perform

 larvalsurveillance forboth counties. PCO
 dipped

individual catch
basins and

m
onitored 345

sites ofw
hich 220

sites had larvae(88 drainage ditches, 84
roadside ditches, 30

catch
basins, 7 ponds,7 stream

s, 3 w
oodland ponds and 1 sw

am
p). Those that contained

m
osquito larvae or

m
osquitoes in

any stage
of developm

ent w
ere treated w

ith A
ltosid

pellets (M
ethoprene). A

 total of7114
catch basinsw

ere
larvicided (H

aldim
and – 2807 and N

orfolk – 4307), w
ith each catch

basin
being

larvicided four tim
es (See Table 11). SeeM

aps5 and 6 for a generaloverview
 of theareas in H

aldim
and

and
N

orfolk w
ith larvaeor vector larvae and M

aps 7 and
8 for the

general location of catch basins that
w

ere larvicided
in both counties. 

Table 11 - N
um

ber of C
atch B

asins Larvicided in H
aldim

and &
 N

orfolk (2000 – 2004)
C

ounty
2000

2001
2002

2003
2004

H
aldim

and
N

/A
 

N
/A

 
N

/A
 

2
7
5

6
  (2

 a
p
p

lic
a
tio

n
s
) 

2
8
0

7
 (4

 a
p

p
lic

a
tio

n
s
) 

N
orfolk

N
/A

 
N

/A
 

N
/A

 
4
2
6

9
 (2

 a
p

p
lic

a
tio

n
s
) 

4
3
0

7
(4

 a
p
p
lic

a
tio

n
s
) 

Total
N

/A
N

/A
N

/A
7025

7114
N/A NotApplicable

LarvalMosquito

Data Source: O
rkin

PCO
 Service and

Pestalto Environm
entalProducts Inc.37
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M
ap 5 -Locations

of M
osquito B

reeding Sites (Standing W
ater),Sites

w
ith Larvae

and Vector Larvae,
H

aldim
and

C
ounty,2004

L
E

G
E

N
D

 
 S

IT
E

S
 W

IT
H

 L
A

R
V

A
E

 O
R

 
V

E
C

T
O

R
 L

A
R

V
A

E
 

 

Data
Source:Planning Departm

ent, Haldim
and County

M
ap 6 - Locations of M

osquito B
reeding Sites (Standing

W
ater), Sites w

ith
Larvae and Vector Larvae,

   N
orfolk C

ounty, 2004

L
E

G
E

N
D

 
 S

IT
E

S
 W

IT
H

 L
A

R
V

A
E

 O
R

 V
E

C
T

O
R

 
L

A
R

V
A

E
 

 

Data
Source:Planning Departm

ent, Norfolk County
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M
ap 7 – G

eneral Location
of C

atch B
asins in H

aldim
and C

ounty

L
E

G
E

N
D

 
 C

A
T

C
H

 B
A

S
IN

S
 

Data
Source:Planning Departm

ent, Haldim
and County

M
ap 8 – G

eneral Location
of C

atch B
asins in N

orfolk C
ounty

L
E

G
E

N
D

 
 C

A
T

C
H

 B
A

S
IN

S
 

LarvalMosquito

Data
Source:Planning Departm

ent, Norfolk County
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Public Education
In

2004,therew
as no standing w

ater by-law
 in effectfor either H

aldim
and or N

orfolk. Residentsof
H

aldim
and and N

orfolk w
ere encouraged

to reduce
m

osquito
breeding grounds by

reducing standing
w

ater areas.The H
ealth U

nit continued
to

investigate standing w
ater com

plaints and larviciding
requests.

In addition the H
ealth U

nit continued to address any
environm

ental concerns associated w
ith larviciding.

In 2004, there w
ere a total of181

standing w
atercom

plaints, 198 larviciding requests (77 general
larviciding location requestsand 121 requests for larvicide on privateproperty) and

10 environm
ental

concerns associated w
ith larviciding (See Table 12). A

t thebeginning of the W
N

V
season, larviciding 

notificationsw
ere printed

in
the local papersin H

aldim
and and N

orfolk Countiesadvising the
residents

that the H
ealth U

nit w
ould larvicide standing w

ater on
public property underthe direction of the A

cting 
M

edical O
fficer of H

ealth (A
M

O
H

). A
 registration

num
ber and sign

w
ere posted at each location 

indicating w
hen the larvicide w

ould
be applied.

Sum
m

ary of W
N

V Telephone C
alls R

eceived by the H
ealth U

nit 
G

eneral inquiries about W
N

V
 increased each year from

2001-2004 w
ith 45 calls in 2001 and

188
callsin

2004. M
osquito testing calls doubled betw

een
2003

(54
calls) and

2004 (113 calls). There w
ere 84 standing

w
ater com

plaints received by
the H

ealth U
nit in 2002, 234 calls in 2003 and 181 calls in 2004. There w

as
alm

ost a three fold increasein standing w
ater calls betw

een
2002 and

2003, w
ith a reduction in calls betw

een
2003 and

2004. Finally, the
H

ealth U
nit received

33 environm
ental concern calls in

2002,69 calls in
2003 and

10 calls in 2004. Based
on

telephone calls received by the H
aldim

and-N
orfolk H

ealth U
nit, residents of 

H
aldim

and and N
orfolk have few

er environm
ental concerns associated

w
ith larviciding (See Table12).

Table 12 - Sum
m

ary of W
N

V Telephone
C

alls R
eceived by the H

ealth U
nitfor the

Years 2001-2004
 

2000
2001

2002
2003

2004
Standing w

ater
N

/A
 

N
/A

 
8
4
 

2
3
4
 

1
8
1
 

R
equest for larvicide

on private property
N

/A
 

N
/A

 
2
4
 

1
3
3
 

1
2
1
 

Environm
ental

concerns (larviciding)
N

/A
 

N
/A

 
3
3
 

6
9
 

1
0
 

Illegal dum
p 

sites/garbage/tires
N

/A
 

N
/A

 
5
 

4
4
 

2
3
 

C
hem

ical
sensitivity

N
/A

 
N

/A
 

6
 

7
8
 

2
2
 

G
eneral larviciding

location request
N

/A
 

N
/A

 
N

/A
 

5
4
 

7
7
 

M
osquito testing

N
/A

 
1
1
 

1
 

5
4
 

1
1
3
 

G
eneral inquiries

about W
N

V 
N

/A
 

4
5
 

8
6
 

1
2
1
 

1
8
8
 

N/A NotApplicable

Data
Source: Haldim

and-Norfolk Health Unit

C
O

N
C

LU
SIO

N
O

verthe last fiveyears,2003 and
2004 w

ere theonly
years that H

aldim
and

and N
orfolk Countieshad a 

larviciding
program

. The need for a larviciding
program

w
as realized afterthe em

ergenceof W
N

V
 hum

an
cases in H

aldim
and and N

orfolk and in surrounding areas in 2002. The m
ain difference in the larviciding 

program
betw

een 2003
and 2004

w
asthat in

2003
the larviciding ofcatch basins included both large

and
sm

all
com

m
unities, w

hereas in 2004 the focusw
as large com

m
unities. H

aldim
and and N

orfolk
Counties larvicided

7,025 catch
basins in

2003 and
7114 in 2004

using A
ltosid (M

ethoprene). G
eographical Inform

ation
System

(G
IS) m

apping
proved to

be a useful surveillance
tool in

outlining
the location

of m
ajor standing w

ater sites
and catch

basinsin both H
aldim

and and N
orfolk

Counties.
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“O
ngoing efforts in W

N
V surveillance and

prevention w
ill 

help reduce the spread of W
N

V in H
aldim

and and Norfolk.”

D
eanna Tries, H

on. B
.A

.,M
.A

.
 Epidem

iologist
H

aldim
and-N

orfolk H
ealth U

nit 

C
onclusion

Thegoal of this W
est N

ilevirus Surveillance Report 2005 is to
provide the

generalpublic, m
edia, local

politicians,physicians and
other health care professionals w

ith a5
year sum

m
ary

ofW
N

V
 surveillance

(hum
an,bird

and m
osquito) and

other program
 activities (public education and

larviciding).

The Introduction chapter provides an
overview

of W
N

V
 w

hich included the history
of W

N
V

, sym
ptom

s, types
ofillness,transm

ission cycle, and m
osquito

life
cycle. A

lso included w
as a 5

year sum
m

ary of the H
aldim

and
and N

orfolk W
est N

ile virussurveillance program
. It is clear that from

 2000-2004
there w

ere som
e significant

developm
entsin the W

N
V

 program
 in H

aldim
and and N

orfolk.

The Public Education and
Com

m
unity

O
utreach chapter provides a sum

m
ary of the public education

efforts
over the last five

years. Betw
een

2000 and
2004

thepublic education cam
paign evolved.The consistent

m
essage during thistim

e w
as personal protective m

easures and sourcereduction. W
N

V
 studentsw

ere an 
im

portantassetin the developm
ent of the publiceducation cam

paign.The H
ealth U

nithasutilized a W
N

V
 

hotline to address publicconcerns and
questions.

The H
um

an Surveillance chapter provides a sum
m

ary of hum
an cases of W

N
V

 in H
aldim

and
and N

orfolk 
over the last 5

yearsplus a sum
m

ary of hum
an cases in the surrounding areas.There havebeen

3
hum

an cases 
of W

N
V

 in H
aldim

and
and N

orfolk, all confirm
ed

in 2002. A
lthough there have not been any hum

an
casesin

H
aldim

and or N
orfolk overthe last 2 years,therehavebeen hum

an
cases in the surrounding

areas during this 
tim

e. In O
ntario, the num

ber of reported
hum

an cases has show
n a consistentdecline from

 405 hum
an cases in 

2002, 89 cases in 2003
and 14 cases in 2004.

The Bird Surveillance
chapterprovidesa 5 yearoverview

 of the
dead

bird surveillance activitiesin H
aldim

and
and N

orfolk Counties. The identification of positive W
N

V
dead birdsis an im

portant surveillance tool to alert
thecom

m
unity ofthe presence ofW

N
V

. Crow
s have been

tested
for W

N
V

 for thelast 5 years. Blue jaysw
ere

tested
in 2000, 2001

and 2004. The
H

ealth U
nithas received

laboratory confirm
ation

of positive
W

N
V

 crow
s

in
H

aldim
and and

N
orfolk over thelast 3 years. 

Conclusion
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The M
osquito

Surveillance chapter providesa
sum

m
ary of the positivem

osquito
poolsover the last 3 years as 

w
ell as providing

im
portantsurveillance inform

ation
on

the speciesof m
osquitoesthat havebeen identified

in
H

aldim
and and N

orfolk. There w
as no m

osquito surveillanceprogram
 in H

aldim
and and

N
orfolk during 2000

and 2001.In
2002, there w

ere 6 positive m
osquito

poolsin H
aldim

and
and N

orfolk Counties, 1 in
2003 and

0
in

2004. It is interesting
that2004

had the highest num
ber of m

osquito traps(20
traps), com

pared to 2003
(7

traps) and
2002 (5 traps),but that 2004

had
the low

estnum
ber of positive m

osquito
pools.In term

s of the
surrounding H

ealth U
nits,there w

ere 46
positive m

osquito poolsin 2002, 12 in 2003
and 9 in 2004.In 2002,

2003 and
2004,Ae vexans vexans (Bridgevectors) w

as the species of m
osquito found m

ostoften in
both

H
aldim

and and N
orfolk.

TheLarval M
osquito Surveillance and Control chapteroutlines the specific details of the larviciding

program
for H

aldim
and and N

orfolk Counties.The presence
ofpositive W

N
V

 activity in
H

aldim
and, N

orfolk and
the

surrounding H
ealth U

nits in
2002, 2003 and

2004 w
as a key factor forboth countiesto initiate a larviciding

program
in 2003. Thelarviciding program

 w
as repeated

in 2004 due to the occurrence of hum
an cases in 

surrounding H
ealth U

nits. A
totalof 7025 catch

basins w
ere larvicided in

2003 and
7114 catch

basins in
2004.

A
lthough

W
N

V
is only one of m

any
reportable diseases in O

ntario it continues to be a priority for the
H

aldim
and-N

orfolk H
ealth

U
nit.The H

aldim
and and N

orfolk W
estN

ile virusSurveillance
Report, 2005 is an

im
portant resourcedocum

ent for those interested in better understanding
the presence of W

N
V

 in H
aldim

and
and

N
orfolk over the

last 5 years (2000-2004). This surveillance report also provides very
useful inform

ation
for understanding

the pattern of W
N

V
 in

the com
m

unity.The
data to date tends to support the

notion
that

W
N

V
 is on the decline in O

ntario and locally in H
aldim

and and N
orfolk. D

espite this possible decline, it is
im

portant forresidents of H
aldim

and and
N

orfolk Countiesto continue to
protect them

selves from
 W

N
V

. 
Further surveillancedataisneeded

to confirm
 or disconfirm

 this decline.
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A
PPEN

D
IX I 

Estim
ated N

um
ber of Fem

ale A
dult M

osquitoes Identified
by Species, N

orfolk,2002

N
orfolk

A
e.vexans vexans

531
C

x.pipiens/restuans
127

A
n.punctipennis

57
C

ulex spp
57

A
e.vexans/cantator

53
C

x.pipiens
28

A
e./O

c.spp.
24

A
n.quadrim

aculatus
22

C
x.restuans

19
O

c.trivittatus
13

O
c.triseriatus

6
C

x.salinarius
6

A
n.spp.

4
A

n.quadrim
aculatus/w

alkeri
1

C
oquillettidia perturbans

1
C

ulex territans
1

e
x
c
lu

d
e
s
 O

c black-legged
 a

n
d
 O

c broad-banded
 (n

o
t a

 s
p
e
c
ie

s
 ty

p
e
) 

e
x
c
lu

d
e
s
 a

d
u
lt fe

m
a
le

 m
o
s
q
u
ito

e
s
 "U

n
id

e
n
tifie

d
 F

e
m

a
le

s
" "E

x
tra

s
" a

n
d
 "M

a
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s
" 
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A
PPEN

D
IX II 

Estim
ated N

um
ber of Fem

ale A
dult M

osquitoes Identified by
Species and County,

H
aldim

and and N
orfolk,2003

 
H

aldim
and

N
orfolk

Total
A

e.vexans vexans
5
6
5
 

4
3
9
 

1004
A

e.vexans/cantator
1
0
3
 

3
4
 

137
O

c.trivittatus
8
2
 

4
9
 

131
A

e./O
clerotatus spp. 

8
4
 

3
8
 

122
C

x.pipiens/restuans
4
2
 

7
3
 

115
A

n.punctipennis
2
0
 

8
6
 

106
A

n.quandrim
aculatus

1
5
 

3
4
 

49
O

c.stim
ulans

2
3
 

1
8
 

41
C

x.restuans
1
5
 

2
0
 

35
A

nopheles spp.
7
 

1
2
 

19
A

e.cinereus
1
 

1
8
 

19
O

c.com
m

unis
1
6
 

0
 

16
O

c.triseriatus
5
 

1
1
 

16
C

ulex  sp. 
1
0
 

5
 

15
C

q.perturbans
9
 

2
 

11
O

c.cantator
8
 

1
 

9
O

c.abserratus
6
 

0
 

6
A

e.vexans nipponi
5
 

0
 

5
O

c.sticticus
5
 

0
 

5
A

n.perplexans
2
 

3
 

5
O

c.hexodontus
3
 

0
 

3
A

n.earlei
1
 

2
 

3
O

c.dorsalis
2
 

0
 

2
O

c.canadensis
1
 

1
 

2
C

x.pipiens
0
 

2
 

2
U

r.sapphirina
0
 

2
 

2
C

x.territans
1
 

0
 

1
O

c.excrucians
1
 

0
 

1
O

c.fitchii
1
 

0
 

1
C

s.inornata
0
 

1
 

1
O

c.hendersoni
0
 

1
 

1
 

 
 

 

e
x
c
lu

d
e
s
 O

c black-legged
 a

n
d
 O

c broad-banded
 (n

o
t a

 s
p
e
c
ie

s
 ty

p
e
) 

e
x
c
lu

d
e
s
 a

d
u
lt fe

m
a
le

 m
o
s
q
u
ito

e
s
 "U

n
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e
n
tifie

d
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e
m
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s
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x
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s
" a
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d
 "M
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s
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A
PPEN

D
IX III 

Estim
ated N

um
ber Fem

ale A
dult M

osquitoes Identified by Species and County,
H

aldim
and and N

orfolk,2004

 
H

aldim
and

N
orfolk

Total
A

e.vexans vexans
1
9
5

8
 

9
9
9
 

2957
C

x.pipiens/restuans
1
2
0
 

3
2
0
 

440
A

n.w
alkeri

7
 

3
7
9
 

386
A

n.quadrim
aculatus

6
1
 

2
4
9
 

310
A

e./O
c.spp.

1
6
2
 

1
2
4
 

286
C

q.perturbans
4
9
 

2
3
3
 

282
O

c.trivittatus
2
0
4
 

1
5
 

219
A

e.vexans/cantator
1
1
1
 

8
2
 

193
A

n.punctipennis
2
6
 

1
6
7
 

193
O

c.stim
ulans

5
3
 

1
2
9
 

182
C

x.pipiens
5
6
 

1
1
2
 

168
C

x.spp.
2
2
 

8
2
 

104
A

n.spp.
9
 

5
8
 

67
C

x.restuans
2
2
 

3
1
 

53
A

e.cinereus
1
0
 

4
2
 

52
O

c.triseriatus
1
0
 

4
1
 

51
O

c. canadensis
1
0
 

1
3
 

23
A

e.vexans nipponi
1
1
 

5
 

16
O

c.euedes
0
 

1
1
 

11
O

c.cantator
9
 

1
 

10
O

c.dorsalis
9
 

0
 

9
O

c.japonicus
3
 

6
 

9
U

r.sapphirina
0
 

9
 

9
C

s.m
orsitans

2
 

3
 

5
O

c.excrucians
2
 

3
 

5
C

s.inornata
1
 

2
 

3
A

n.perplexans
0
 

2
 

2
C

s.m
innesotae

0
 

2
 

2
C

x.salinarius
1
 

0
 

1
C

s.spp.
0
 

1
 

1
O

c.atopalpus
0
 

1
 

1
O

c.riparius
0
 

1
 

1
 

 
 

 

e
x
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d
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c
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k
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c
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