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Introduction 

The  Vector Survei l lance P r o g r a m  to  moni tor  e a s t e r n  encephali t is  in New J e r s e y  
mosqui toes  will be enter ing i ts  th i rd  full yea r  of study in 1978. The p r o g r a m  was 
or iginal ly  instituted on a pilot bas i s  during the emergency  period of 1975 and was 
continued a s  a r e sea rch - se rv i ce  effort  in 1976 and 1977. Over  the  past  two yea r s ,  
the  objectives have been three-fold: 

1 )  Gather continuous data on the s ta tus  of the 2 m a j o r  vector  species  of EE 
(Aedes sol l ic i tans ,  the epidemic vector  and Cul iseta  melanura ,  the epizootic 
vec tor )  in a r e a s  of New J e r s e y  whe re  the  v i ru s  has  been active in the past. 

2 )  Monitor the vector  populations for  EE v i r u s  and define interact ions  between 
the 2 spec ies  which may be important  in  the t r a n s f e r  of v i rus  f r o m  the 
epizootic cycle  to the epidemic cycle. 

3) Provide health-related agencies with c u r r e n t  information on the s ta tus  of EE 
in  New J e r s e y  during the encephali t is  season.  

In 1976, the study focused p r imar i l y  on - Ae. sol l ic i tans  and i ts  population 
dynamics in t e r m s  of ability to t r ansmi t  d i sease .  A method to  a s s e s s  t ransmiss ion  
potential was  refined and a vector  potential index was  developed to quantify vector  
ability. 

In 1977, the study examined Cs. - melanura  in g r e a t e r  deta i l  to  de te rmine  if 
fluctuations in populations might  be important  in the enzootic cycling of v i rus .  
Resul ts  showed that  the two spec ies  in te rac t  c losely  a t  the  f reshwater  swamp-sal t  
m a r s h  boundary, hut the  key to  t r ans fe r  of v i ru s  f r o m  one spec ies  to the next has  
not yet been determined.  

In both yea r s ,  rr~osquito specimens were  col lected and sc reened  for EE v i rus  
to identify e n z o ~ t i c  cycling in i ts  e a r l i e s t  s tages  and follow the interaction of the 
vec tors  during the c r i t i c a l  period. EE v i ru s ,  however,  was not active in 1976 
and 1977, thus,  data  a r e  not available on this  m o s t  important  aspec t  of EE 
epidemiology. 

Arthropod-borne d i seases  such a s  EE a r e  the  culmination of a conlplex s e r i e s  of 
events involviug the causa l  agent, the r e s e r v o i r  hos t s  and the ar thropod vec tors .  
The Vector Survcil lancc P r o g r a m  i s  a n  atternpt t o  moni tor  those events and evcntually 
quantify the potential f o r  t r ansmis s ion  in any given year .  

*Supported by the New J e r s e y  Statc Mosquito Cont ro l  Cornmission. 
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- 
Methodology of the  Survcy 

F o u r  s epa ra t e  populations of LC. sol l ic i tans  and two populations of Cs.  - 
melanura  have been moni tored s ince  1976 and f o r m  the basel ine  data  points f o r  
a s se s s ing  EE activity in the State. The locations of the individual study s i t e s  
can  be found on the  accompnaying map; in m o s t  c a s e s ,  the study s i t e s  r e p r e s e n t  
a r e a s  of known high mosquito densi ty  a s  wel l  a s  pa s t  EE activity. 

Cs.  rnelanura  a r c  moni tored weekly by a l ine  of 50 res t ing  boxes a t  each  - 
s i t e  to a s s e s s  peaks and decl ines  in the population f r o m  spr ing through fall. All  
of the  Cs. - melanura  have been saved for  v i ru s  sc reen ing  in pas t  y e a r s ;  in 1978 
the  New J e r s e y  Sta te  Depar tment  of Health has  ag reed  to p e r f o r m  the tes ts .  

Ae. sol l ic i tans  a r e  moni tored by a technique which combines population - 
density with physiological age. Weekly landing r a t e s  a r e  taken a t  each of the  
study s i t e s  to  a s s e s s  nui.sance and a subsample  f r o m  the biting population i s  
d i s sec ted  to de t e rmine  the percentage which has  laid eggs and i s  re turning fo r  
subsequent bloodmeals.  Multiplication of the landing r a t e  by ' the  parous  r a t e  of 
the population indicates  the number  of parous  mosqui toes  which a r e  coming to  
bite p e r  unit t ime.  The parous  landing r a t e  i s  plotted and used a s  a vec tor  potential 
index, a number which i s  ex t remely  useful  in comparing r i s k  a s  the s ea son  pro-  
g r e s s e s .  

P a s t  re - lea rch  ha s  shown tha t  the vector  potential  of - Ae. sol l ic i tans  shows 
definite peaks dur ing the  s ea son  with a predic table  buildup in la te  August and 
September.  Data f r o m  pas t  y e a r s  suggest  that  the  t iming of peak activity fo r  the 
two vec tor  spec ies  m a y  be the m a j o r  fac tor  in the t r a n s f e r  of v i ru s  f r o m  the  
epizootic cycle  to the epidemic vec tor  population. 

L Presen ta t ion  of Data 

Population data f r o m  the weekly surve i l l ance  t r i p s  wi l l  be p resen ted  a s  a 
s e r i e s  of cumulative g raphs  a t  the end of each  Vector  Survei l lance Report .  The  
information on - Cs. melanura  wi l l  be based total ly on population density a s  indicated 
by res t ing  box collections.  The m e a n  monthly number of Cs. - melanu ra  p e r  
res t ing box f r o m  1976 and 1977 c o l l c c t i o ~ s  have been  super imposed on the g raphs  
to show how c u r r e n t  populations compare  with those  of previous years .  

The vec to r  potential  (parous  landing r a t e )  of - Ae. sol l ic i tans  will a l so  b e  
plotted on a continuing bas i s  and the information can  be used to follow the seasona l  
t r ends  f r o m  spr ing to fall. Comments  on the landing r a t e s  and parous  r a t e s  of 
each population wi l l  be added under  the  r e n l a r k s  sect ion to c la r i fy  thc t r ends  and 
in te rpre t  the c f fec t s  of mosqui to  control  on the loca l  populations. 

The Ncw J e r s c y  Sta te  Depar tmcnt  of Health wi l l  fu rn i sh  the r e su l t s  of v i ru s  
te'sts ancl the information will  be included in tabular  form. The nar ra t ive  port ion 
of the r e p o r t  wil l  br ief ly  review the  s t a tu s  of c u r r e n t  mosquito populations, the 
p r e sence  o r  absence  of dctectable v i ru s  f romihe  sc rcen ings  and any othcr  per t inent  
information on thc s ta tus  of EE and i ts  v c c t o r s  in New J e r s e y .  

The  P r c s c n t  Sta tus  of E E  in thc E a s t c r n  IJnitcd Sta tcs  

E a s t e r n  cncephali t is  v i r u s  appea r s  to  p r c scn t  a grcatc,r  than no rma l  t h r ca t  
t o  the e a s t e r n  scabonrd in 1978 ant1 pn l~ l ic  hcalth officials  a r c  calling for  incrcasccl 
surveillance. in a r c a s  whc re  the  infection is known to bc cndcmic.  Thc conccrn  s t c m s  

L 
f r o m  a n  o ~ t b r ~ a l c  in the Dominican R r p ~ t b l i c  which was  f i r s t  rccognizcd in mid  



F e b r u a r y  and continued into ea r ly  April.  Details  on the outbreak and a t t empts  
to cont ro l  it  c a n  be found in the Morbidity and Mortali ty Repor t  of June 23,  19781 
Vo127/ No. 25. 

Publ ic  Health officials a r e  concerned because  epizootic activity in the Domini-  
c a n  Republic often coincides with E E  outbreaks  in the U. S. The v i r u s  bcc:omcs 
act ive  in the Ca r r i bean  very ea r ly  in the season  and, a s  such, functions a s  a n  
indicator  of potential cycling on the e a s t e r n  seaboard  in the  la te  s u m m c r  and fall.  
T h e  mos t  notable instance occu r r ed  in 1959, the  year  when New J e r s e y  recorded  
66 equine and 32 human cases .  S imi la r  U.  S. epizootic activity coincided with 
Ca r r i bean  involvement in 1949, 1950, 1955 and 1960. 

At the p r e sen t  t ime,  however, no one can  accura te ly  p red ic t  EE activity 
because  the f ac to r s  involved in v i r u s  amplif ication and movement  f r o m  one gco- 
g raph ic  a r e a  a r e  unknown. The Cente r  for  Disease  Control  is  encouraging v i r u s  
monitoring along the  ea s t e rn  seaboard  to  de tec t  E E  activity in i t s  e a r l i e s t  s t ages  
if the pa t te rn  holds t r ue  in 1978. 

The Status of F,E and its' Vectors  in New J e r s e y  

Data f r o m  the e a r l y  portion of the 1978 s ca son  show in t e r e s t i r g  t rends  in  
t e r m s  of vec tor  spec ies  in New J e r s e y ,  hut a t  the p r e sen t  t i m e  t h e r e  i s  no indication 
of E E  v i r u s  activity in the  a r e a s  under study. The graphs  a t  the  end o i  this  r e p o r t  
show that Cs. - melanura  populations a r e  wel l  above no rma l  fo r  th i s  t ime  of y e a r  
a t  both of the study s i t es  \\.here the spec ies  is  being monitored.  The t r end  has  been 
mos t  s t r ik ing a t  the New Gretna s i t e  whe re  ave rage  monthly collections in 1976 
and 1977 remained  between 1  and 2 Cs.  me lanu ra  per  box throughout the season.  - -- 
In June,  when monitoring was  initiated, the populations we re  3-4 time s  above 
no rma l  and i nc r ea sed  even fur ther  b e f o r e  the w a r m  weather  and d r y  conditions J 

resu l ted  in a  mi.nor population decline. At the  p r e sen t  t ime ,  Cs.  - melanu ra  a t  
New Grc tna  (and presulnably along the en t i r e  e a s t e r n  coas t )  r ema in  exceptionally 
high fo r  th is  t ime  of year .  If New J e r s e y  exper iences  a  wet  August, the fa l l  
population of - Cs.  rnelanura nrould r i s e  to tremendous numbers  before  f r o s t s  finally 
t e rmina t e  adult  activity. 

The Cs.  - melanura  on the Delaware  Bay coas t  a r e  h a r d e r  to analyze hecause  
t he  populations a t  the Dennisville s i t e  have been controlled lo l-nininlize r i s k  in 
th is  a r e a  w h e r e  EE has  been a  r e c u r r e n t  probl.em. The control  ef for t  i s  m o s t  
obvious on t he  g raph  for this  a r e a  during the week of July  24. E x c e p t i o ~ ~ a l l y  high 
collections (32. 9  Cs.  - mclanura /box)  prompted a  l a r \ ~ i c i d e  t r ca tmcn t  of the 
adjacent  c e d a r  swamps \\-ith Abate g ranu les .  The nuumbers of adults  in the res t ing  
bqxes dropped dramat ica l ly  a f t c r  t-he t r ca tmcn t  b ~ l t  data indicate a  r i s ing  t rend  in 
the  pas t  wcclk and the  pronl isc  of above no rma l  populations dur ing August. If the  
Dennisvil le s i t e  i s  any indication, Cs.  n ~ e l a n u r n  populations a r c  wcll abovc normal  

7 - 
along m o s t  of the Delaware Bay Coast  of the Statc,  par t icular ly  i n  a r e a s  whc rc  
con t ro l  has  not been attcmptcd. 

Vector  potcntial in - Ac:. sol l ic i tans  ha s  a l so  bccn csceptionally higll this  
spr ing with mosq~ l i t oc s  t'xllihititlg bt.~lla\lior that  is  comr~lonly assoc ia ted  with la te  
season  populations. Light t r aps  do not appca r  to bc accura te ly  ref1ccti:lg thct 
numbcrs  of mosqui tocs  that ar t :  p res t -n t  and the individual populations appr:ar tc) 



be surviving for  longer pcr iods  of t ime  than usual. P a r i t y  d i ssec t ions  revea l  
that  two ma jo r  cmergences  have occu r r ed  to  date ,  onc in c a r l y  June and the 
second in ca r ly  July. Pa rous  r a t e s  inc reased  geometrically a f t e r  each  emergence  
indicating that  l i t t le  o r  no minor  influxcs of mosquitoes o c c u r r e d  between broods.  

Vector  potential in t e r m s  of potential EE t r ansmis s ion  does  not a s s u m e  
m a j o r  importance with th is  species  until l a t e r  in the season.  The high values  
r eco rded  this  spr ing ,  however, suggest  that  d i s ea se s  such a s  dog h e a r t w o r m  
a r e  probably in a n  active s ta te  of t r ansmis s ion  a t  the p r e sen t  t ime.  

The New J e r s e y  Statc Depar tmcnt  of Health has  been sc reen ing  mosquitoes 
fo r  a rbov i ru s  s ince  June but no pools have been positive for  E E  to  date. More 
than 4000 - Cs. melanura  f rom the  Vector  Survei l lance P r o g r a m  have been 
included in the samples .  Details  can be found in tabular  f o r m  a t  the end of th is  
repor t .  

T h e  State Depar tment  of Health,  however,  did detect  Wes t e rn  encephali t is  
in 2 pools  of Cs.  - melanura  that  w e r e  collected f r o m  the s a m e  res t ing  boxes used 
by the  Vector  Surveil lance P r o g r a m  a t  Bass  River .  WE was  isola ted on two 
occasions  in 1977; mos t  author i t ies  f ee l  that  this  v i ru s  i s  genera l ly  m o r e  common 
on the e a s t e r n  s eaboa rd  than EE.  WE does not appear  to  pose a  health p rob lem 
a t  the p r e sen t  t ime  because  none of the common New J e r s c y  mosqui toes  a r e  able 
t o  function a s  efficient  vec tors  to  hurrans. The detection of Culex t a r s a l i s  in 
r ecen t  y e a r s ,  however,  suggests  that  WE could become m o r e  important  in  the  
future.  

Summary  

L E a r l y  season  data  show that  Cs .  melanura  populations a r e  well  above normal  - 
t h i s  y e a r ,  Vector  potential in Ae.  soll ici tans i s  a l s o  ex t r eme ly  high compared  
t o  1976 and 1977. Virus  screening,  however,  has  not detected E E  v i r u s  in any 
of the samples .  In view of recognized EE activity in the C a r r i b e a n  th is  yea r ,  each 
of the vec to r  spec ies  should be moni tored c losely  a s  the encephal i t i s  season  
a.pproaches. Data indicate that  the  vec tor  populations a r e  fully capable  of creat ing 
a n  emergency  si tuation if v i ru s  w e r e  added to the epidemiological  set t ing a t  this 
t ime. 
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Virul  D r t r  F r o m  the New J e r s e y  State  Department  of Her l th  

Cu l i se t r  me lanura  t e s t ed  f o r  EE Virum during 1978 

Key: 
NG - New Gre tna  Study Si te  U- Unengorged opecimenm 
DV - Dennisville Study Si te  E -  Engorged (blooded) apecimena 

Poo l  No. Date Study No. Ini t ia l  
Collected -- A r e a  Tes t ed  Sc reen ing  Conf i rma t ion  

1 6 /12 /78  N. G. l oo -u  Neg 
2 6/12/78 N. G. 120-U Neg 
3 6 /12 /78  N. G. 100-E  Neg 
I .  6 /12 /78  N. G. 44-E Neg 
5 6/19/76 N. G. loo-u Neg 
6 6 /19 /78  N. G. 100-U Neg 
7 6 /19 /78  N. G. 100-U Neg 
8 6 /19 /78  N. G. 112-U Neg 
9 6 /19 /78  N. G. loo-E Ne% 

10 6 /19 /78  N. G. 100-E Neg . 
11  6 /19 /78  N. G. 123-E Ne g 
1 2  6 /19 /78  D. v. 15-1.1 Ne% 
1 3  6 /19 /78  D. V. 3-73 Ncg 
14 . 6 /16 /78  N. G. 100-U Neg 
I S  6 /26 /78  N. G. 100-U N@g 
16 6 /26 /78  N. G. 72 -u  Neg 
1 7  6 /26 /78  N, G. 100-E Neg 
1 8  6 /26 /78  N, G. 35-E Neg 
1 9  6 /26 /78  D. V. 12-U - 3  
t o  6 /26 /78  n. v. 11-E  Neg 
21 7/06/78 u. V. 100-E Neg 
22 7/06/78 D. V. 95-E Neg 
2 3 7/06/78 D. V. 97-U Neg 
24  7/06/78 N. C. 100-E Neg 
25 7/06/78 N. C. 52-E  Ne 6 
26 7/06/78 N. G. 100-U Neg 
27 7 106178 N. G. 119-u Nea 
28 7110178 D. V. 100- E Ncg 
29 7/10/78 D. V. 72-E Neg 
30. 7/10/78 D. V. 4 9 - u  Neg 
3 1 7/10/78 N. G. 100-E Neg 
32 7!10/78 N. G. 4 2 - E  Neg 
3 3  7110178 N. G. 100-U Neg 
34 7110178 N . C .  l oo -u  Neg 
35 7/10/78 N. G. 56-U Neg 
36 7 /17 /78  D. V. 100-U 
37 7/17/78 D. V. 100-U 
38 7/17/78 D. V. 100-U 
39 7/17/70 D. V. 81-U 
40 7/17/78 D. V. 100-E  
4 1 7/17/78 D. V. 100-E . 
42 7/17/78 D.V. 5 5 - E  
4 3  7/17/78 N. G. 100-U 
44  7/17/78 N. G. 45-U 
45  7/17/78 N. G. 115-E 


