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Four impoundments cons t ruc ted  i n  areas o f  i r r e g u l a r l y  f l ooded  s a l t  marsh 

i n  C a r t e r e t  and Pamlico Count ies,  No r t h  C a r o l i n a  were s t d i e d  t o  determine 

the  e f f e c t s  o f  t h i s  t ype  0% water  management on mosqu i to  p roduc t i on ,  The 

p r i n c i p a l  spec ies o f  mosqeli toes p resen t  i n  t he  s"6dy areas were Aedes t a e n i o r -  

hynchus (Wef demann) , &, s o l  l F c i  tans ( ~ a l  k e r )  , b r a d l e y i  K ing ,  &, 

Dyar and Knab and u l e x  s a l i n a r i u s  C o q u i l l e t t .  

Breeding s i t e s  w i t h i n  the  s tudy  areas i n  C a r t e r e t  County d i f f e r e d  f rom 

those i n  BamSico County i n  t h e i r  v e g e t a t i o n a l  makeup, and i n  t he  s i z e  and  

spec ies compos i t i on  o f  t h e i r  mosqui to  popu la t i ons ,  The e f f e c % s  o f  t he  irnpound- 

ments on these d i f f e r e n t  s i t u a t i o n s ,  however, were s i m i l a r .  

Large patches o f  D i s t i c h l i s  (L) and p a  tens (A i ton)  I n  t e r  - 
spersed th roughou t  t he  unimpounded marsh dominated by Juncus roemerianus 

Seheeie, were o f t e n  e l i m i n a t e d  aSte r  t he  i n s t a l  l a t i o n  o f  an Impoundment. 9. 

roemerianus was, i n  most cases, a l s o  des t royed  a f t e r  f l o o d i n g ,  remaining I n  

t he  impoundment i n  l a r g e  dead s tands.  In Parnlico County, however, a  l a r g e  

s tand  o f  $, roemerianus d i d  con t i nue  t o  t h r i v e  I n  one impoundment. Wuppia 

mar i t i rna  %,: o r  widgeon grass was t he  dominant p l a n t  spec ies  i n  the  Paml ico 

County impoundments. Very l i t t l e  was found i n  t he  C a r t e r e t  County 

impoundment d u r i n g  t h e  t ime  o f  t h i s  s tudy ,  There was, however, an i n v a s i o n  

o f h, i n t o  a  few i s o l a t e d  s e c t i o n s  o f  t h i s  impoundment. 

Both Aedes spec ies ,  a t  t imes exceed ing ly  abundant i n  t h e  unimpounded marsh 

s i t e s ,  e s p e c i a l l y  i n  Bamlieo County, were absent f r om  the  Tmpoundments. Only  

C ,  s a l i n a r i u s  and k. b r a d l e y i ,  i n  compara t i ve l y  low numbers, were p resen t  i n  - 
ehe impounded marsh. These spec ies were most o f t e n  c o l l e c t e d  f rom those 

reg ions  o f  t h i c k e s t  vege ta t i on ,  such as t h e  few rema in ing  l i v e  patches o f  k, 

s p i c a t a  and S. near  t h e  pe r ime te r  o f  t he  impoundment, and i n  combinat ions 



s f  2, and !%-, maritina situated i n  regions where the w a t e r  dep th  

was less than one foot, L. salinarius was also eolBeeted f rom f i v e  muskra t  

holes located on the dikes encIssin3 impoundments Nos, 1 and 2 i n  Pan.13co 

County , 

i t  has found that at mter depths g r e a t e r  than one f o o t ,  v e g e t a t i s r i  was 

submerged and/or dispersed sufficiently to el ininate the c o n d i t i s n s  conduc ive 

to Ano~heles and Culex breeding, 

The s a l i n i t y  of the water I n  the impoundments was somewhat h i g h e r  i n  those 

i n  Parnlico County than i n  the one at Srnyrna Creek in Carteret County, T % i s  

difference however, d i d  no t  seem to affect t h e  populations of permanenz pco8 

breeders found i n  the impoundmewts On either county. 

L i g h t  trap and biting count da ta  collected for che principal s a l t  m p s h  

s p e c i e s  showed that although and A. so%lic%tans~ were t h e  n o s t  

prevalent species at D a v i s  On Carteret County, substantial numbers s f  finopheles, 

mosquitoes were also taken, I n  Pamlieo County, A, and &, 

b r a d l e a  were the most commonly eoilected species i n  the l i g h t  traps, however, 

only the former species was the most csm~only collected d u r i n g  b i t l n g  counts ,  
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SUMMARY 

A l a r g e  percentage o f  the  approx imate ly  300,000 acres o f  c o a s t a l  wet lands 

i n  No r th  C a r o l i n a  c o n s i s t s  o f  s a l t  marsh f l ooded  i r r e g u l a r l y  by t i d a l  wa te rs  

and dominated by t he  p l a n t  spec ies Juncus roemeri  anus ( b l a c k  need le rush) ,  

These marshes a re  capable  s f  p roduc ing  t he  spec ies o f  mosqui toes which a re  

o f t e n  extreme1 y  annoying t o  man. S ince  t h e  e a r l y  t o  m id  1960 's ,  seve ra l  

Impoundments have been c o n s t r u c t e d  t o  reduce mosqu i to  p roduc t i on ,  The 

p r e s e n t  s t udy  was conducted t o  determine t he  e f f e c t i v e n e s s  o f  t h i s  c o n t r o l  

e f f o r t  and t o  p r o v i d e  guidance f o r  i t s  improvemerat, 

Four impoundments, one l o c a t e d  I n  C a r f e r e t  County and 3 l o c a t e d  i n  

Paml ies County were u t i l i z e d  f o r  t h i s  s t udy .  Ad jacen t  o r  nearby t r a c t s  o f  

n a t u r a l ,  unimpounded marsh were used as a  b a s i s  f o r  comparison, I n  C a r t e r e t  

County, most b reed ing  s l t e s  l o c a t e d  w i t h i n  t h e  unlmpounded marsh were p r e -  

dow lnan t l y  vege ta ted  w i t h  J, roemerianus, u s u a l l y  ma t t ed  down t o  fo rm open 

areas, I n  Parnl ico County, most s i t e s  c o n s i s t e d  l a r g e l y  o f  g, s p i e a t a  and 

S,  - 
The p r i n c i p a l  spec ies  o f  mosqui toes p resen t  were Lo P AS 

s o l l i e i t a w s ,  &, 3 - An, and 6 s a l i n a r i u s ,  Present  i n  l e s s e r  

numbers were a, a t l a n t i c u s  Dyar and Knab and Bsoi-ophora c o n f l n n i s  (Lynch 

A r r i b a l z a g a ) ,  A l though  a l l  o f  these a re  c o a s t a l  p e s t  mosqui toes, h, w- 
kynchus and A s o l l i c j t a n s  c o n s t i t u t e  the p r i n c i p a l  problem, s i n c e  they  a r e  

b o t h  capable  o f  o c c u r r i n g  i n  tremendous numbers and o f  d i s p e r s i n g  many m i l e s  

f rom t h e i r  b reed ing  s i t e s .  The and Culex spec ies  a r e  produced i n  

l e s s e r  numbers and a r e  o n l y  l o c a l l y  annoying, have habi  cs and 

c a p a b i l i t i e s  s i m i l a r  t o  Aedes b u t ,  s i n c e  they  a re  p r i n c i p a l l y  f r e s h  water  

breeders ,  a re  n o t  t h a t  abundant i n  ou r  c o a s t a l  areas, 



in most cases, was a l s o  destroyed, rernalniny i n  che impoundments i n  large, 

dead stands, La bas the d m  i nar3tpFsl an k speel  es i rl the Pam1 i eo County 

impoundments Very little was found in t h e  Garteret County impoundment 

during the t i m e  of this s t u d y ,  however, an invasion of did occur in this 

2 

The a ~ a  CuFex mosquitoes a r e  permanent pool breeders and are 

more consistewt and numerous i n  t h e i r  preserce when there i s  an extended avail- 

ab83 Ity of wateF, C o ~ w r s e E y ,  Aedes and? a r e  produced only in tern- 

porary sr intzrmlttent poo ls  s i n c e  t h e i r  eggs a r e  Said on wet soil and must 

underge a dry  period and a s u b s e q u e n ~  f looding before rhey w i l l  hatch,  

Based upon  the urimpounded marsh areas studied i n  both counties, the 

reseaveh r e p o r x 4  on here drsclosed thae the &uncus  marshes i n  Carteret County 

were subjected t s  a n ~ u c h  higher r a t e  of t FdaB t Sood Y ng For most o f  the mosqui to 

breeding season chsn the marshes s t u d i e d  I n  Parnlics C o u n t y ,  Consequently, a 

much lower level o f  breeding was f o u n d  eo occur  in t he  former area than 

i n  the l a t t e r ,  The higheke f l o o d i n g  grequency probably accounted for the 

presence o f  and Ckulex~ mosquitoes which were as abunda~~t or more so 

than the bedes, The relarively h igh  abundance of and u 1 ex mosqu i toes 

collected i n  Carteret County was further demonstrated by the 1 Yght trap and 

b i t i n g  count d a t a ,  The muck larger nssqulto population f o u n d  in the unimpound- 

ed marsh a rea  i n  Parnl ieo County cons i s ted  predominantly sf  A, taeniorhynchus 

a d  According to light trap and b g t i n g  count data for this 

county, &, was, overall, t he  nost cc~mnionly collected species 

during the Fn~nchS of this study. 

esp i t e  che above differences in the flooding frequency arid mosquito 

abundance, the effects 06 the impoundments on these r y p e s  of marshes were 

generally the same, 

Practically a11 areas o f  El-. and S ,  -within rhe study areas 

were eliminated after t h e  cons t ruc t ion  of the  impoundments, $, roemerianus, 



impoundment i n  a few 

Both Aedes spec 
P 

s i t e s ,  e s p e c i a l l y  i n  

i s o l a t e d  s e c t i o n s ,  

i es ,  a t  t imes ve ry  abundant I n  t he  unimpounded marsh 

Pamlico County, were absent f rom the  impoundments, Only 

ssal inar lus  and An, - were, I n  compa ra t l ve i y  low numbers, p resen t  i n  

t he  impounded ~ a r s h ,  These spec ies were most o f t e n  c o l l e c t e d  f r om those reg ions  

o f  t h i c k e s t  vege ta t i on ,  such as f rom t h e  few rema in ing  patches o f  l i v e  D, - 
s p i c a t a  and 5 ,  patens near t he  pe r ime te r  o f  the  impoundment and I n  combinat ions - 
o f  J, roemerianus and R .  m a r i t i m a  s i t u a t e d  i n  r eg ions  where t h e  wate r  depth was - - 
below t he  one f o o t  l e v e l ,  L. s a l i n a r i u s  was a l s o  c o l l e c t e d  from 5 muskrat  ho les  

l o c a t e d  on t he  d i kes  e n c l o s i n g  Impoundments Nos. 1 and 2 i n  Barnlieo County, 

% t  was found t h a t  a t  water  depths g r e a t e r  than one f o o t ,  v e g e t a t i o n  was 

submerged o r  d i spe rsed  s u f f i c i e n t l y  t o  e l i m i n a t e  t he  c o n d i t i o n s  conduc ive to  

Anopheles and Culex breeding.  
P 

The s a l i n i t y  s f  t he  wa te r  i n  t he  impoundments was somewhat h i g h e r  I n  

Parnl ics County than  i n  C a r t e r e t  County. T h i s  d i f f e r e n c e ,  however, d i d  no t  seem 

t o  e f f e c t  t he  spec ies  compos i t i on  o f  t he  p o p u l a t i o n s  o f  permanent poo l  b reeders  

found i n  t h e  impoundments. 

A l though  t he  research  f i n d i n g s  show impoundments t o  be e f f e c t i v e  i n  r e -  

duc ing  s a l t  marsh Aedes p o p u l a t i o n s ,  i t  must be emphasized t h a t  such permanent 

c o n t r o l  measures shou ld  be employed o n l y  where necessary.  

Bn v iew o f  t he  f i n d i n g  t h a t  l a r g e  areas o f  Juneus marsh, such as those i n  

C a r t e r e %  County, can e x i s t  i n  a  n a t u r a l  c o n d i t i o n  w i t h o u t  p roduc ing  s i gn i f - 9 -  

cen t  numbers o f  Aedes t he  need t o  conduct i n t e n s i v e  season- long surveys i n  -* 

s a l t  marshes r o  a c c u r a t e l y  determine ~ ~ o s q u i t o  p r o d u c t i o n  i s  ex t reme ly  essew- 

uch surveys would h e l p  t o  l o c a t e  areas o f  marsh most s u i t a b l e  f o r  t h e  

c o n s t r u c t i o n  o f  an impoundment. These areas would c o n t a i n  l a r g e ,  s c a t t e r e d  

c l u s t e r s  o f  b reed ing  s i t e s  y i e l d i n g  c o ~ s i s t e n t l y  Barge numbers o f  Aedes mos- 
P 

q u i t o e s ,  i f  t he  l a r v a l  su rveys  show a  d e f i n i t e  need f o r  mosqu i to  cone ro l  i n  a 



p a r t i c u l a r  a rea  and an impoundment I s  d e c i d e d  u p o n ,  then i t  i s  e s s e n t i a l  t h a t  

a f t e r  i t s  complet ion,  t h e  p roper  water  depth and d i k e  management be under-  

taken and ma I n %a T ned, 

1 .  I n  genera l ,  vegetaeisn w i t h i n  the impoundmen& d i f f e r e d  markedly  f rom 

t h a t  of  t h e  uninpounded areas. N a t u r a l  marsh p l a n t s  h e r e  o f t e n  e l i m i n a t e d  

and, i n  some eases rep laced  by p f a n x s  more s u i $ e d  t o  the  permanent water  

env i ronment ,  

2 ,  Mosqu i to  abundance d a t a  for  b o t h  t he  unlmpsunded and impounded s tudy  areas 

show t h a t  the  impoundments a re  effective I n  e l i m i n a t i n g  ' l a rva l  p o p u l a t i o n s  

s f  t he  i npor taws  pesc spee:es i, sol l l c i  t ans  and &. 

3 ,  The env8rsnnenta% c o n d i t i o n s  w i t h i n  the impoundments  can c r e a t e  a  s u i t a b l e  

h a b i t a t  f o r  t h e  l ess  bothersome Qheles and mosqui toes,  T h e i r  

numbers, h w e v e r ,  can be k e p t  t o  a vinirnum wK ch p rope r  wa te r  dep th  and 

d l  ke mmagernene (see ~ecomrnendat l ens) 

4, Al though irnpsu~-sdmencs can be e f f e c t i v e  1 n eot-ucrol 1 l ng mosqui toes ,  

ae areas ca re  must be taken i n  a p p l y i n g  t h i s  means o f  c o n t r o l  t o  o n l y  t ho -  

o f  marsh where i c is real  1 y necessary  (see D i  seuss ion and ~eeommendat ions)  , 

B h l s  p r e c a u t i o n  i s  e s p e c i a l l y  impo r tan t  when c o n s i d e r i n g  t h e  f a c t  t h a t ,  a t  

p resen t ,  t h e r e  i s  en u n f o r t u n a t e  l a c k  o f  infarma~lon concern ing  t he  

env i  r o n m n t a l  impact of isr~pocmndments on t he  esauar i ne sys terns ad jacen t  t o  

t he  marsh, 



1 .  To accompl ish the most e f f e c t i v e  source r e d u c t i o n  o f  s a l t  marsh mosquitoes 

w i t h  t he  l e a s t  d i s t u rbance  t o  t he  marsh ecosystem, h a b i t a t  m o d i f i c a t i o n  p r s -  

cedares such a% impounding, shou ld  be at tempted o n l y  a f t e r  i n t e n s i v e  season- 

long l a r v a l  surveys have been made, The survey program shou ld  i n c l u d e  some 

o r  a l l  o f  the followtng procedures:  

a, Areas s u b j e c t  t o  f l o o d i n g  shou ld  be d e l i n e a t e d  and then v i s i t e d  

a t  such i n t e r v a l s  as r e q u i r e d  t o  l o c a t e  a l l  s p e c i f i c  b reed ing  s i t e s  

o c c u r r i n g  w l t & ! n  each area, 

b. Once l oca ted ,  each s i t e  shou ld  be e x m i n e d  f r e q u e n t l y  d u r i n g  a c  l e a s t  

owe e n t i r e  season t o  determine i t s  f u l l  mosqu i to  b reed ing  p o t e n r i a l ,  

c, The use o f  impoundments shou ld  be cons idered  f o r  o n l y  those a reas  of 

msrsh where a l a r g e ,  s c a t t e r e d  c l u s t e r  o f  b reed ing  s i t e s  y i e l d i n g  

c o n s i s t e n t l y  l a r g e  numbers sf Aedes mosqui toes e x i s t ,  

d ,  T h e  burden o f  t h i s  i n i t i a l  su rvey  work caw be cons ide rab l y  l i g h t e n e d  

by i n s t a l l i n g  t i d e  gauges a t  s t r a t e g i c  p o i n t s  Pn t he  survey areas t o  

determine t he  f requency o f  f l o o d i n g .  Th l s  in format ion w i l l  k e l p  to 

e l i m i n a t e  f rom s e r i o u s  c o n s i d e r a t i o n  those s e c t i o n s  f l o ~ d i n g  t o o  

f r e q u e n t l y  t o  be a s e r i o u s  source o f  mosqu i to  b reed ing .  Add l t l onaB Iy ,  

da ta  f rom e ide  gauge readings can be used as a basBs f o r  p r e d i c t i n g  

t he  r e l a t l v e  abundance o f  the  mosqu i to  spec ies  b reed ing  ow t he  marsh, 

Wi th such i n f o rma t i on ,  i t  c o u l d  develop chat  under certalw c o w d i t i s n s ,  

c o n t r o l  o f  one o r  more spec ies  p resen t  may not be necessary,  

e ,  Marsh l e v e l s  a l o n g  random t r a n s e c t s  f rom the  t i d e  gauges t o  h i g h  ground 

shob ld  be determined, Combining marsh e l e v a t i o n s  w i t h  t i d e  gauge d a t a  

makes I t  p o s s i b l e  t o  es t ima te  t he  d u r a t i o n  and e x t e n t  o f  flooding f o r  

each b reed ing  s i t e ,  



f, Assessment sf a d u l t  rnosquBto populatr 

mws t be c a r r i e d  out OD a regular  basi  

survey. Addjtionally, b i t i n g  and/or 

sns by B i g h ~  t r a p  o r  o t h e r  means 

s i n  and adjacent  t o  areas under 

landing counts  shou ld  a l s o  be 

r e g u l a r l y  t aken  ro assess  t h e  nuisance value o f  t he  mosqui to  spec ies 

prescnz, 

2. & f  survey a n d  l a r v a l - p u p a l  monitor ing shew a definite need f o r  mosqui to  

c o n t r o l  I n  e para,iculat- area end  ari i:npcundirrene i s  d e c i d e d  upon, then i t  i s  

e s s e n t i a l  t h a r  a f t e r  i ts complet ion,  proper  r,aoagemena, be under taken and main- 

t a  i n e d ,  

Proper management techniques s R o ~ ~ ! d  include the  Fo l l ow%ng :  

a .  The water  depth s f  t h e  Hrnpocndixent should be at l e a s t  82 inches.  

T h i s  will p r e v e n t  the development o f  p r o l i f i c  emergent and f l o a t i n g  

s t a n d s  o f  vegeta t ion  w h i c h  produce condit jons s u i t a b l e  f o r  t he  breed- 

i n g  of permanent water ~ o s q u i t o e s .  i n  Nor th  Ce ro l l na ,  areas o f  t he  

Impoundment which s h o u l d  be  clssely checked a re  those  i n  which $. 

~ B a r i u s , a ~ d  k, maritlma a r e  i n  c lose  e s s s c i e t i o n .  (e.g.  R. 

~ e r i  t l m a  s u r r o u n d i n g  $, -1, 

b .  The w a t e r  depth should a l s o  be h i g h  e n s u g h  to cover any h ighground 

t h a t  was p resen t  i n  t h e  o r i g i n a l  marsh. These reg ions  u s u a l l y  con- 

ta r la  - spp. a n d  @echar;s ~ a b i m 8 f a l l a  L .  (groundsel  bush) I n t e r -  

spersed w i t h  patches o f  go @cats and %. patens ,  

c, T h e  ewvirswmental eond l t i s r t s  w i t h i n  rhe Yrnp~undment shou ld  be main- 

tained iw sdch a way as  t o  encourage the p r o d u c t i o n  and a c t i v i t y  o f  top-  

f e e d  I ng K! i nnows . 
d o  The e n t i r e  top  o f  the  d i k e  should be cheeked p e r 8 o d i c a l l y  f o r  depresb 

s lons  d u e  t o  e r o s i o n  From r a i n  ar id lor  muskrat acti+i%y, These de- 

press ions  nay become f i l l e d  with water and produce broods o f  Aedes 



mosquitoes. Rain  and impoundment w a t e r  may also collect more pe r -  

manently i n  muskrat. holes which open i n t o  the impoundment beneath 

the  w a t e r l i n e ,  and c r e a t e  suitable habitats for mosquitoes such as 

x salinarius. Depressions and muskrat holes found should b e  

P?%Ted w i t h  soil and leveled o f f  to prevent further aecwnulat isw sf 

water, 



Five species of nosquitses are commonly produced on the salt marshes of 

North Carolina: Aedes (Wledernann) , &, so8 8 8 &l tans (~al ker) , 

Culex salinarius CoquiBBett, bradleyi K i n g ,  an &, atropos Dyar and 
P 

n l y  the  f i r s r  two species normally c o n s t i t u ~ e  a serious pest problem 

to man and his domestic anlmals, 

Both & species lay their eggs on drying soil and require at least a 

few days o f  continued d r y l n g  before !nundabion by t i d e s  or rainfa1 1 w i  l l hatch 

the eggs. Because o f  t h i s  feature, i t  has been postulated that impoundment of 

prolific breeding areas would control these economicalBy important mosquito 

species by eliminating dry%ng eondie ions which are required for oviposition. 

T h i s  means 0% control was first applied, although based on a d!fferent 

principle, to reduce populations of malaria mosquitoes i n  Louisiana bayou 

country (Wan Dine,  13221, Heavily vegetated areas of water whish produced the 

- undisturbed environments conducive to t h e  breedin Say 

were permanently flooded end the waterline area of the banks enclosing the 

impoundments was kept free of vegetation. This produced an open water situa- 

tion which efficiently prevented mosquito b reed ing  and reduced the incidence 

of maleria, 

The bank management techniques used i n  Louisiana were 

conjunction with water bevel management programs, to reduce 

i n  the TVA resarvol r s  h4nonyrncms3 1947; .Chr!stopher s r  a $ ,  

Later, this method was expanded to Include rhe control 

later adopted i n  

An. - 
1953). 

of salt marsh Aedes 

through the elimination of the exposed soil needed for oviposition. As a 

subsequent outgrowth sf this, the concept developed t h a t  1 %  properly managed, 



a n  impoundment 

na te  the  b reed  

c o u l d  be made t o  se rve  a  dual  purpose, 

ing o f  s a l t  marsh Aedes and, I f  vege ta t  

F I r s t ,  It would elirnP- 

ana l  growth was kep t  t o  

a minimum, o f  s a l t  marsh and Culex. Second, i t  would p r o v i d e  an ex- 

c e l l e n t  h a b i t a t  f o r  wa te r fow l ,  muskrat  and f i s h  production QDars ie  and  S p r i n g e r  

3 957, Provos t  8959, F ~ P P  igno 1969, Lake and ,Burpkey 1930, Serv ' ce  3598 1 ,  

A c a r e f u l  assessment s f  t he  e f f e c t i v e n e s s  o f  impoundments I n  e l i m i n a t i n g  

s a l t  marsh kedes popu la t i ons  has never been made i n  North Caro l i na ,  nor %ri 

t h e  ad jacen t  s t a t e s  sf V i r g i n i a  and S o u t h  Caro l i na ,  Such work has been done 

i n  New Jersey,  Delaware and F l o r i d a ,  and a l though  these s t a t e s  do n o t  have the 

t ype  marshes c h a r a c t e r i s t i c  o f  c o a s t a l  N o r t h  Ca ro l i na ,  the r e s u l t s  Rave been, 

ro a c e r t a i n  degree, f avo rab le ,  

The impoundments i n  t he  s t a t e s  where s t u d i e s  were eondaeted ranged f r s n  

s h a l l o w  b r a c k i s h  water  impoundments o f  l e ss  than 8 %  inches iw depth,  t o  deep 

f r e s h  water  impoundments o f  over  12 inches i n  depth (Lesser 196$), The l a t c e r  

t ype  was cons t ruc ted  i n  such a  manner as t o  r e t a i n  p r e c i p i t a t i o n  and s u r f a c e  

r u n o f f  f rom upland streams and t o  p reven t  excess ive  s a l t  water  Ent rws isn,  The 

purpose o f  t h i s  was t o  m a i n t a i n  open expanses o f  wa te r  seve ra l  f e e t  i n  depth 

t o  encourage growth o f  c e r t a i n  pondweeds f o r  duck f ood  (Darsle and Sp r i nge r  

1957). 

$ n  a19 t h e  s t u d i e s ,  i t  was shown t h a t  t he  b reed ing  o f  salt marsh h e d e , ~  

was s u b s t a n t i a l l y  reduced o r  e l i m i n a t e d ,  However, t he  permanent water  cswdi -  

$ ions  found i n  these impoundments d i d  c r e a t e  a s u i t a b l e  env i ronment  f o r  the  

l e s s  bothersome 3 and spec ies  . 

C ,  s a l  Bnarius was repo r t ed  as t he  most eornmsnly c o l  Bected spec ies  813 these - 
impoundments, T h i s  spec ies  was taken I n  New Jersey frog* areas c o n s i s t i n g  o f  

deed 3 l t e r n i f l o r a  L o i s e l  and 2. and f r om areas c o n t a i n i n g  

fhragmi tes communis T r i n i u s  (Chapman and F e r r i g n o  $956, Chapman 8959, Franz 



8962, 8963, Franz and Ruber 1962, Mangold 8962), hn F l o r i d a ,  Clements e t  a1 

(1964) r e p o r t e d  c o l l e c t i n g  go sa$inarlus f rom areas o f  c a t t a i l  ( i n  

impoundments f l ooded  bszh yea r l ong  and seasona l l y  from March through October.  

I n  Delaware, t h i s  spec ies a t s o  con t inued  t o  t h r i v e  i n  areas o f  r e l a t i v e l y  deep 

wa te r  conca in l ng  -, cattei li and swi echgrass (Dars ie  and Sp r i nge r  8 957), 

and i n  areas where emergent vegetation such as 2, was f l o o d e d  t o  depths 

o f  6 inches o r  less (Gat ts  e t  a1 1964, and Lesser 1965). 

Two o t h e r  spec ies,  &c, and &. were a l s o  c o l l e c t -  

ed i n  s u b s t a n t i s 1  numbers f rom f looded  emergent v e g e t a t i o n  i n  t h e  impoundments, 

The former spec ies was taken p redominan t l y  f rom areas c o n t a i n i n g  c a t t a i l  and 

so f t - s t em b u l r u s h  (Chaptxan 195g9 Flosschutr 1959, B lndaBl  1961, and Glements 

ee a1 19641, &. was found i n  l a r g e s t  numbers i n  s e c t i o n s  o f  

t he  deep, Fresh water  Impoundments which con ta ined  p redominan t l y  s 

c a t t a i l ,  sw i tchgrass  (w) and swampdock ( m e x , ) ,  A d d i t i o n a l l y ,  Urano- 

taenia (Osten Sacken), L, res tuans  Theobald, on i a pe r t u rbans  

(Walker)  and Aedss vexan? ( ~ e i g e n )  were eolllected less f r e q u e n t l y  f rom these 

same p l a n t  m i x t u r e s ,  The l a s t  spec ies  was found o n l y  a f t e r  r i s e s  i n  wa te r  

l e v e l  resull t i n g  From heavy r a i n s  (Dars ie  arrd Spr i nge r ,  1957). 

From obse rva t i ons  made d u r i n g  these impoundment s t u d i e s ,  i t  was conc luded 

t h a t  t h e  p s p u l a t % o n s  o f  Ansphehes and Cu lex  - mosquitoes found i n  these s i t u a -  

t l o n s  c o u l d  be s u b s t a n t i a l l y  reduced or  even e l i m i n a t e d  by m a i n t a i n i n g  t h e  

p rope r  wa te r  l e v e l s .  

Both Provos t  (8959) acid C a t t s  e t  a1 (196%) Found t h a t  keep ing  t h e  wate r  

between 9  and 82 inches would reduce t h e  nunher of-s and Cu lex  - mosquip 

toes,  in o t h e r  eases, i t  was r e p o r t e d  t h a t  these spec ies c o u l d  be s u f f i c i e n t l y  

c o n t r o l l e d  i f  t h e  wate r  l e v e l  d i d  not  drop more than 10 inches be low t h e  maxi -  

mum water  depth OF the impouridenent ( 3  !8") ( F l o r s c h u t z  1959). 



I n  N o r t h  C a r o l i n a ,  severa l  impoundments have been c o ~ s t r u e t e d  w i t h i n  t h e  

p a s t  80 years  i n  the  hope o f  recluclrag Aedes mosqui toes 11.8 s a l t  marshes vege- 

t a t e d  predomina~tly w i t h  Juncus roemer imus ,  The f o l l o w i n g  r e p o r t  i n c l udes  

t he  r e s u l t s  and conc lus ions  o f  a p r o j e c t  t h a t  was e s t a b l i s h e d  t o  e v a l u a t e  t he  

e f f e c t s  o f  some o f  these impoundments on the  p rodwet ion  o f  saEt marsh mosquitoes,. 



PROCEDURE 

T h i s  research  p r o j e c t  W B S  eon'ld~cted OW ,irregularly f looded s a l t  marsh 

areas i n  Gar te rex  and Barclico Count ies  (see F i g .  1 ,  p , 2 &  1. The areas were 

spec i f i caPFy  l oca ted  a t :  Smyrna Creek, B mile n o r t h  o f  Dav is  i n  C a r t e r e t  

County and between F lo rence  and W h o r b m s v i l l e  !w PamFics Csuncy (see f i g .  2 

and 3 ,  pp, 27 and 281, 

The FBoreb2ce-WhcartonsvII Be area  %wcluded 4 iopoundments sur rounded by 

l a r g e  expanses o f  ad jacen t  uninipounded s a l t  marsh, Sections o f  t h e  l a t t e r  

were used as t h e  c o n t r o l ,  The Srnyrna Greek area  cok-a 

ment. The Kings P a i n t  a r ea  was used as i t s  c o n t r o l ,  

nea res t  a p p r o p r i a t e  t r a c t  o f  n a t u r a l  marsh. 

B w  o r d e r  t s  compare the  s i z e  and spec ies cornpss 

elwed o n l y  one impound- 

since i t  represen ted  t he  

t ion  s f  t h e  mosqui t o  

populations o c c u r r i n g  i n  t he  frnposdnded and  uaal~npownded marsh, a  s t anda rd  

l a r v a l - p u p a l  monitoring procedure was e s t e b l l s h e d .  C o l l e c t i o n s  were made a t  

t he  Srnyrna Creek impoundment f rom J u l y  15th  $0 October 3 8 % % ,  1972; K ings  P o l n t  

from March 1 s t  t o  September 30ti-1, 897% and ax m e  Florence-Whor tonsv i11e a rea  

from A p r i l  15 th  t o  October 6tR, 1973, 

The s tudy  areas were surveyed on f o o t  f o r  breeding.  A r e p r e s e n t a t  

number o f  t he  b r e e d i n g  s i t e s  found were se lec ted ,  numbered and marked w 

s takes ,  Add;  tiowal By, the  maximum area o f  each was determined.  These 

I ve 

i t h  

1 oea- 

t i o n s  a re  represen ted  by an enc i  r c l e d  Bkx"' i n  the  s tudy  area drawings rep ro -  

duced i n  f i g u r e s  &, %, 6  oh? p p ,  2 9 ,  30  and 31 * F ~ o r  nmni t s r i n y  purpqses, each s i t e  

was v i s i t e d  1 t o  3 t$rnes a week, A t  each v i s i t  the  wate r  depth was determined 

and f o r  most v i s i t s  t h e  information necessary  f o r  t h e  calculation o f  a b reed ing  

index  was co88ected, These data  served as a b a s i s  f o r  de te rm in i ng  f requency  

of  s t a n d i n g  w a t e r ,  water  level f F u c t u a t i o n  and t h e  i n f l u e n e e  sf  these  f a c t o r s  

on s i z e  and species c s n y x x i c i s n  s f  mosqu i to  p o p u l a t i o n s  i n  t h e  s t udy  areas. 



Additional i n f o r m a t  

t a i n e d  f rom a  beupo 

on on t h e  q u a n t i t y  o f  s t and ing  water  on t he  marshes was ob- 

d-Stevens type  F t i d e  gauge reco rde r ,  s e t  up i n  each r e s e a ~ c h  

a rea  The da ta  coP lec ted  f rom the  t i d e  gauge recorders  a l s o  he lped  t o  determine 

t h e  f l o o d i n g  f requency o f  t he  unimpounded s i t e s ,  

S a l i n i t y  samples were taken p e r i o d i c a l l y  a t  each impoundment, A r e f r a c t o -  

meref was used t o  determine par ts / thousand  (0/00) o f  s a l t ,  These da ta  dere  used 

zs determine and compare the  degree o f  f l u c t u a t i o n  i n  t he  s a l i n i t y  o f  eaeh i m -  

poundment and whether o r  n o t  these changes had any e f f e c t  on mosqu i to  b reed ing  

The s tudy  area a t  the Smyrna Creek impoundment c o n s i s t e d  o f  approx imate ly  

t e n  acres o f  f l ooded  Juncus marsh (see f i g . .  4, p, 291, Twelve s i t e s  which r e -  

presenred v a r i o u s  p l a n t  a s s o c i a t i o n s  and water  depths were marked and v i s i t e d ,  

The c o n t r o l  area a t  K ings P o i n t  con ta ined  2 %  s i t e s  o c c u r r i n g  9n an area o f  50 

ac res ,  Twenty o f  these s i t e s  occu r red  a l ong  2 t r a n s e c t s  which began a t  t h e  same 

p o i n t  500 f e e t  f rom Route 70 and d i ve rged  across t he  marsh t o  Core Sound, One 

t r a n s e c t  ended a t  a t i d e  gauge and t he  o t h e r  a t  a  berm a r e a ,  The one r e m a i n i n g  

s i t e ,  number 21, was l o c a t e d  i n  brushy h ighground near  t he  highway (see f t g ,  5 ,  

p ,  301, The t r a n s e c t  method was used as a  conven l e n t  sampl i ng procedure as 

l o c a t e  s i t e s  r e p r e s e n t i n g  v a r i o u s  f l o o d i n g  f requenc ies ,  

Impoundment No. 1 a t  t he  F l o rence -Whs r tonsv iNe  area, completed i n  l a n u -  

a r y  8965 and f l o o d e d  t he  f o l l o w i n g  month, was 70 acres i n  s i z e ,  f e n  potential 

s i t e s ,  a l l  near  t he  pe r ime te r  o f  t he  impoundment, were se lec ted ,  marked and 

numbered. No s i t e s  were s e l e c t e d  toward t h e  cen te r  o f  the  impoundment, s i n c e  

i n  t h i s  s e c t i o n  deep, open water  p r e v a i l e d ,  p r e c l u d i n g  t h e  e x i s t e n c e  s f  any 

mosquito breedeng (see f i g ,  6 ,  p ,  S T ) ,  

Impoundment No, 2, i n  t h e  same area was completed and f l o o d e d  I n  Ju l y  

8965 and c o n s i s t e d  o f  638 acres d i v i d e d  by means o f  d i k e s  i n t o  3 s e c t i o n s ,  eaeh 

approx imate ly  200 ac res  i n  area, Twelve p o t e n t i a l  b reed ing  s i t e s ,  a l l  situated 

weer t h e  pe r ime te r  o f  t he  impoundment, were marked and numbered, Addi t BonaB 1 y, 



a transact was se t  up through a Barge, thick stand of J w  roemerlanurs and 

" maritlna lccated in the norrhernrnost section, 

Impoundment No. 3, completed in Betobar 1965 and flooded the following 

month, consisted of 823 acres. Ten s i t e s  near the d i k e s  were selected (see 

fig. G P  p. 311, As I n  !npxndmclnt  No, 8, no sg tes  were selected toward the 

middle, since, here roo, there was deeper, open water. The control area 

cons l s t e d  of 18 un lnpoui-aded s l tes a d j  acsnt to these 3 ~v~psundsnents (see 

f i g .  6 ,  p.  3 1 ) .  

Larval-pupal numbers were detesrnined at the study sites by means of the 

sampling procedure reported by Belkin (1954). Representative samples of the 

larvae end pupae collected at each s l x e  dwrjng this sernpling procedure were 

brought into the Uaboratsry. The specimens wepe killed Pn boiling water and 

preserved i n  8~%aUeo&ol for subsequent identification, 

So f u r t h e r  measure the rnssqulto popu8ations, standard New Jersey light 

traps were operated and biting catches were mabe near the study areas. 

Bn Carteret County, one B i g h t  trap was operated at Dav is ,  and in Pamlico 

County, 3 Bight traps were in operation, one each at Oriental, Bayboro, and 

Florence (see f i g ,  2 apd  3 ,  pp. 27 and  281, Each trap wa%.on fiom.7.p.md to 

6 a.m. and the esllect4ons ware picked up at least.3 times weekly. 

B i t i n g  catches were taken once o r  twice a week at Davis from June 1 s t  to 

September SO, 1972 and at 0r3ental from June 7 t h  to October 8 ,  8973,  The 

adults were collected off the a m s  end l a g s  o f  one of tn13  authors  by means of 

ah aspirator tube. Ten m i n u t e  catches were made every ha l f - hou r  from sunset 

to at Beast 90 p.m.. 

T h e  temperat~re and r a i n f a l l  data needed for th%s research was obtained 

from $%Prna%sloqical pablished by the U.S. Department of Commerce. Stations 

at Cedar island in Garteret County and at New Bern I n  Pan1 ico County were used 

as representative of each research  area. 

A survey o f  vegetation was made at each breediwg site in an attempt to 

l %e 



c o r r e l a t e  t he  p l a n t  cover w i t h  t he  numbers and k i nds  o f  mosqui toes p resen t  

and t o  determine any v e g e t a t i o n a l  d i  FFerences between unimpounded and i m -  

pounded s i t e s ,  T h i s  was done by e s t i m a t i n g  the  number o f  square f e e t  occu- 

p i e d  by each p l a n t  spec ies i n  a 100 square f o o t  p l o t  a t  t he  s i t e ,  i n  t he  case 

o f  mixed stands, 80 samples were s e l e c t e d  a t  random f rom each s tand  and t h e  

r a t i o  o f  t h e  mean number o f  stems o f  each p l a n t  spec ies  t o  t he  t o t a l  number 

i n  t he  40 samples, was determined,  

The f o l l o w i n g  I s  an e x p l a n a t i o n  o f  some o f  t h e  va lues  g i ven  i n  the  t e x t ,  

t a b l e s  and graphs. 

t o t a l  number o f  f lood ings  f o r  an 

area by t h e  number o f  months t h e  t i d e  gauge was i n  ope ra t i on ,  

S ince  t he  f l o o d i n g s  a t  t he  t i d e  gauge d i d  n o t  n e c e s s a r i l y  mean t h a t  

s i t e s  l oca ted  a t  v a r i o u s  d i s t ances  f rom the  gauge were a l s o  f l ooded ,  a  separ-  

t e  de te rm ina t i on  o f  the  f requency s f  f Iood ing/ rnonth was ob ta i ned  f o r  each 

s i r e ,  A s u r v e y o r ' s  t r a n s i t  was used t o  determine t h e  s i t e t $  h e i g h t  i n  r e -  

l a t i o n  t o  t h e  t i d e  gauge. The number o f  t imes t h e  t i d e  reached h i g h e r  than 

t h e  h e i g h t  o f  t h e  s i t e  was d i v i d e d  by  t he  number o f  months t he  t i d e  gauge 

was I n  ope ra t i on ,  

Determined by d i v i d i n g  the  number o f  days whew water  was p r e s e n t  a t  each 

s i t e  by t h e  number o f  days d u r i n g  t he  research  I n t e r v a l ,  

Determined by  t o t a l l i n g  up a l l  f requency sf s t a n d i n g  wate r  va lues  f o r  

t h e  s i t e s  o f  an area and d i v i d i n g  by the  number o f  s i t e s  i n  t h e  area, 

Determined by d i v i d i n g  the t o t a l  number o f  specimens %aken/week by  t h e  



p e r i o d .  

T h i s  va lue  was determined by the method and formula deve loped  by B e l k i n  

SA - Sur face a rea  o f  body of water s e r v i n g  as  e f f e c t i v e  breeding s i t e  

i n  square Feet, 

PD = Pos!tive d i p s  obtained ( those  d!ps i n  ;,iz!cn ~ s s q u i t o  l a r v a e  and pupae 

a r e  found]. 

T%P - Tota l  nuwber s f  l a r v a e  and pupae obtained. 

N D  = Total n~mber  of d i p s  taken,  dis regard ing  a31 nega t i ve  d i p s  p r i o r  

to the f i r s t  positive d i p .  



Data on t h e  f requency,  d u r a t i o n  and e x t e n t  o f  f l o o d i n g  o f  the  unimpounded 

s e c t i o n s  f o r  b o t h  coun t i es  a re  summarized i n  Tex t  Tables 1 and 2 on pp. 46 

and 4% , and d e t a i  1 ed i n  Appendix Tab1 es 1 and 2 on pp, 55 and 56. 

The most n o t a b l e  d i f f e r e n c e  between these two unimpounded sec t i ons  was 

t h a t  o f  su r f ace  wate r  a v a i l a b i l i t y  f o r  mosqu i to  breeding.  The mean f l o o d i n g  

f r equenc ies  f o r  t he  s i t e s  ranged f rom 8 f lood ings/month a t  t h e  F lo rence-  

W h s r t o n s v l l l e  area t o  2 %  f iood ings/month a t  K ings Po in t .  T h i s  produced a  much 

Bower s t and ing  water f requency f o r  t h e  former area (46%) than f o r  the  l a t t e r  

(80%). Th i s  d i f f e r e n c e  i n  water  ava i  l a b i  l i t y  produced n o t i c e a b l e  d i f f e r e n c e s  

i n  the  spec ies compos i t i on  o f  b o t h  the  v e g e t a t i o n  and t h e  mosqui to  p o p u l a t i o n s  

i n  each county .  She number o f  mosqui toes p resen t  was a l s o  a f f e c t e d .  

The v e g e t a t i o n a l  summaries f o r  t h e  unimpounded areas a re  found I n  Tex t  

and 5 on pp. 48 and 49, and d e t a i l e d  i n  Appendix f a b l e s  3 and 5 on 

pp. 5% and 59. I n  C a r t e r e t  County, t he  v e g e t a t i o n  o f  t h e  s i t e s  a t  K ings 

P o i n t  c o n s i s t e d  p redominan t l y  o f  i. , usual  l y  mat ted  down t o  form 

open areas, w i t h  sma l l e r  amounts o f  9. s p i c a t e ,  2. and Cladium jama i -  

cense Crantm. The unimpounded s i t e s  I n  Bamlico County con ta ined  a  much l a r g e r  
P 

percentage o f  E, than I n  C a r t e r e t  County. T h i s  spec ies  was o f t e n  i n  

combinat ion w i t h  5. w s  and surrounded by d. roemerianu:. 

Data on t he  abundance and spec ies compos i t i on  o f  mosqui to  p o p u l a t i o n s  

found i n  t he  unimpounded areas o f  b o t h  coun t i es  a re  found i n  T e x t  Tables 7 and 

9 s  pp. 50 and 52,  and d e t a i l e d  I n  Appendix Tables 6 and 8, pp. 60 and 63.  

The mosqui to  popu la t i ons  found o c c u r r i n g  i n  b o t h  unimpounded areas c o n s i s t e  

p r i n c i p a l l y  o f  6$, s o 8 8 i c i t a w s 9  6\. A d d i t i o n -  

a l l y ,  smal l  numbers o f  &. and L. s a l i n a r i u s  were taken f rom t ime t o  

t ime .  a t l a n t i c u s  and c o n f i n n l s  were found b reed ing  i n  wooded 

s i t e s  around the  marsh. 



were taken f r o n  the  s i t e s  a t  K Brigs P o i n t  

P ve d i p )  tberi  fron; ehgase i n  Pam1 l e o  County 

( t o t a l  number 36,891, 42 3 larvae/pssl  t i v e  d i p ) ,  OF the l a r v a e  co8 I e c t e d  

from the f s r r ~ e r  a r e a ,  6 5 h w e r a  Anopheles anci Gulex spec ies  end 35% were Aedes 
P P P 

and Psorophooa spec$es, i n  Pamliec County 9$,5% o f  the  t o t a l  number o f  spec i -  

 en% eol 1 ec Led were &, 901 l i i tans and &, 

" be  rema& w i  wg pelpeeritage was An-, bradlay!, I w b o c h  counties, t h e  A n o p h e L e  and 

Culex spec ies were aistribuced nore or  l e s s  e v e ~ l y  throughout ahe marsh, where- - 
a s ,  the atld F%gi.orcy~~s~a, species were more o f t e n  e n ~ s ~ n t e r e d  i n  s i  t e s  w i t h  

cornpayatively lo~ber flooding f r e q ~ e n c i e s  and deeoer depress ions ( h i g h  s l o p e  

index v a 3 s ~ s ) ,  

Sespite the above d i V c r e ~ e e s  i n  v e g e t a t i o n a l  cha rac t e r i s t i c s  and mos- 

q u i t o  a b u n d a n c e ,  t h e  e f f e c t s  of t h e  $mpwndln:ents on chese t y p e s  o f  marshes were 

generally the sane, 

& n bo th  counries, the  changes i n  v e g e t a t i o n  were q u i t e  apparent,  Much o f  

tias Jcn%caas found i w the  Swyrna Creek Impoundment \was e i  %her deed, dy ing  or, 

as I n  e few isoletad Bocations, replaced by I y p h a ,  (ce",$ei8), A l l  s f  t he  areas 

o f  g, f i e a t %  a ~ c !  2, E E ~  were el i r n i n a t e d ,  su rv l t . l ng  on1 y near  t he  p e r i m e t e r  

s f  the  impoundment, i n  che Florence-Whortonsvi3Fe %npsundanents, t h e  two dom- 

i n a n t  p8 anr  species B, sp lc3t.g and 2, E t e n . s  ?mere a l s o  e l  iminated. They were 

rep laced  by extewslve areas of Inrrsduced R @ Br some cases,  as 

i n  impoundment No, 2 ,  Barge srawds sf  J,  reemeriant~s- r e m i n e d  and t h r i v e d  

(see f i g .  6, p ,  311,  

Mosqu~ts  p s p u l a t i ~ ~ s  i n  a l l  the irbipounded ayeas were much reduced (see 

Tex t  Tables b and 10, p p ,  51 and 52, and Append lx Tables 7 and 9 ,  pp, 6 2  and 

6 5 )  

A t  Srnyrna Creek, zhe t o t a l  nunber of specinens t aken  was 878 (5.71 l a r vae /  

positive d i p )  a11 o f  wh$ch were @ i l , e ~  end -species, &, -s 



was the most comnowly colBected species in t h i s  impoundment, accounting for 

97% of the total number of larvae taken f r o m  the study area. This species was 

found exclusively at ite No. 8 ,  located about 86 f e e t  from the edge of the  

dike near the  southern portion of the impoundment (see fig. 4, p. 29).  T h i s  

st section consisted sf t h i c k  mats sf El-, 

of 2. The average water d e p t h  of this site was 10.8~' with a seasonal 

f luc tua t ion  of 8" - 113°'. The mean sal inity of the water was 3 0/00 w i t h  a 

range of 2-4 0/00, The thickest mats o f  vegetation and the highest number 

of mosquitoes taken occurred when the water depth was approximately or 

lower. Very f ew  larvae were collected when the water depth was greater 

than 1211. 

ite No. 1, mosquito breeding at the other s i t e s  i n  t h i s  im- 

sundrnent was extremely rare. ,The remaining 3% of the total number OF spec%-  

nens taken, a11 of which were were found i n  Sites 2, 5, 6 and 1 8  

(see f i g ,  4, p ,  2 9 ) .  T h e  vegetation in these sites consisted primarily of 

large, thick stands of dead $. ~oemerianus. The salinity at these sites 

ed from 2.0-2.5 0/00, 

$ n  Pamlico County, mosquito larvae were found only withln the northern- 

most section of Impoundment No, 2 (see f i g .  6, p. a ] ) ,  and in one depression 

muskrat holes on the ikes of impoundments Nos. B and 2. No larvae were 

found withln %mpoundments 1 and 3. 

In I~psundment No. 2, three larvae were collected from perimeter sires % 

f these three larvae, 2 were &. --I and owe was L, saJinarlus. 

The remainder taken from this section (804; 1.31 Barvee/posi tivs dip) were 

Found along the t 8 ) .  Of t h i s  number, 51.4% were An. - 
3% &. aged 3 u .  m. The vegetation of 

these sites consisted of Barge clumps of= d. in combination with 

thick mats o f  Lo u. The number of specimens taken was highest durin 





Appeqdix Tables 16 and 1 7 ,  pp, 75 and 7 &. ~ a e n j o r h y n c h ~  was el so the  most  

c s r n ~ o ~ l y  co18eeted spacSas i n  t h e  l i g h t  t r a p  and biting counts a t  O r i e n t a l  and, 

% Q add % it !on t o  &, b r a d  ley i-, the most cornmow 1 y eo8 l ected spec; es I ;a t h e  

F lorence 1 t g h t  t rap (see figs, 14 end  fi5,  p p .  39 and 4 0 ,  and Appendix Tables 

,Eg.. ~ 1 B L c l t a ~ 1 , ~ ~  collected I n  su s t a ~ o  P a $  numbers 

only a t  t he  Oriental l i g h t  t r a p ,  T h e  i n t e r v a l  of h i g h e s t  a d u l ~  abundance f o r  

a11 the above species  t aken  I n  Pamlico County was from the  l a t t e r  p a r t  of l u n e  

t 2 r o a g h  the  ea r ly  p a r t  of c tober ,  During $ h % s  t % ~ e ,  the  highest peaks s f  

abundance ranged f rom 99 f a r  guT.ex i n  June a t  Baybors t o  over 1486 f o r  &, 

,brad, leyL gn October a r  Florence, 





the  exisxenee o f  eons 

I t  i s  p o s s i b l e ,  then,  

were more su i tab  1 e  

Data on a d u l t  

b o t h  coun t i es  have 

periods o f  major  f 

many areas o f  i-righ 

normal f l o o d  t i d e s  

i s t e n t l y  heavy mosqui to  b reed ing ,  e s p e c i a l l y  t h a t  o f  Aedes 

t h a t  t h e  permanent f l o o d i n g  sf  c e r t a i n  s e c t i o n s  o f  t he  

S m y r ~ a  Creek marsh could have been bypassed, 

The need f o r  the  impoundments s t u d i e d  i n  Pam1 l c o  County however, was 

p robab l y  greaeer,  s i nce ,  i n  many eases, t he  marsh c o n d i t i o n s  surrounding them 

f o r  the p r o d u c t i o n  o f  l a r g e  numbers o f  Aedes mosqeritoes, 

i t a  a c t i v i t y  from l i g h t  t r a p s  and b i t i n g  counts  i n  

shown t h a t  peak numbers o f  mosqui toes were h l g h e s t  a f t e r  

l oad  t i d e s  and p ro longed  heavy r a i n s .  Dur ing  these p e r i o d s  

marsh and ad jacen t  woods, u s u a l l y  d r y  d u r i n g  p e r i o d s  o f  

and drought ,  can become Flooded and produce l a r g e  numbers 

of Aedes l a r v a e ,  i t  i s  i n  o r  near  these areas where permanent c o n t r o l  teeh- 

t7 i ques such as impoundments shou ld  be cons idered  i n  o r d e r  t o  l o ~ a t e  mai-sh 

areas y i e l d i n g  c o n s i s t e n t l y  h i g h  numbers o f  mosqu i to  l a r v a e  th roughou t  r h e  

e n t i r e  b reed ing  season, i t  would be necessary  t o  develop a county-wide 

sys tema t i c  sampl ing procedure,  

Marsh areas 

annoy ing l y  l a r g e  

s i on  shou ld  be g 

r e q u i r i n g  extens 

o f  the  t ype  found a t  K ings Po in t  o n l y  a c c a s s i o n a l l y  produce 

broods o f  Aedes mosqui toes. I n  such cases, s e r i o u s  eons idera -  

i ven  t o  t he  use o f  temporary c o n t r o l  measures i n  p l a c e  o f  those 

i v e  a l t e r a t i o n s  o f  t he  marsh ecosystem, 
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FIG. 6 FLORENCE - WHORTONSVILLE IMPOUNDMENTS 
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