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ABSTRACT -- 

Research was conducted dur ing  t h e  s m e r  and f a l l  of 1974 i n  t h r e e  ad- 

jacent  a r e a s  in C a r t e r e t  County, N o  C., t o  determine t h e  e f f e c t i v e n e s s  of an  

impoundment f o r  mosquito c o n t r o l ,  A comparison was made berween a  n a t u r a l  

marsh, a  p a r t i a l l y  completed impoundment, and a  completed mosquito c o n t r o l  

impoundment, 

P o t e n t i a l  mosquito producing s i t e s  i n  both  t h e  n a t u r a l  marsh and t h e  

p a r t i a l l y  completed impoundment were comparable i n  v e g e t a t i v e  cover .  Nei ther  

a r e a  produced s a l t  marsh mosquitoes,  probably due t o  oppos i t e  reasons ,  The 

n a t u r a l  marsh was inundated by c i d e s  too ofsen;  i n  t h e  p a r t i a l l y  completed 

impoundment, t he  d ikes  e l imina ted  normal t i d a l  f looding .  

Within t h e  irnpou~ded marsh, Juncus roemerianus Seheeie  (b l ack  needle-  

rush)  remained i n  s e v e r a l  l a r g e  s t ands .  However, i n  v a s t  a r e a s ,  only t h e  

stumps of t h e  Juncus remained, Most of t h e s e  and o t h e r  marginal  a r e a s  had 

been invaded by T v ~ h a  spp ,  ( c a t t a i l ) .  Numerous pa tches  of Spa r t ina  pa t ens  

(Aiton)  and DFstFchl ia  s p i c a t a  (L.) were s t i l l  t h r i v i n g  around t h e  p e r i -  

meter of  t h e  d i k e  and on h igh  ground w i t h i n  t h e  i n t e r i o r .  Bacopa monnieri  

(Lo) Penne l l ,  an  emergent p l a n t  s p e c i e s ,  had a l s o  invaded t h e  shal low a r e a s  

near  t h e  pe r ime te r ,  

Only two l a r v a e  of t h e  s a l t  marsh spec i e s  Aedes s o l l i c i t a n s  (Walker),  

were recovered w i t h i n  t h e  impomdment, They were recovered fo l lowing  a  

heavy r a i n  from a deep ho le  l e f t  by a  f a l l e n  t r e e .  Anopheles mosquito 

l a r v a e  were colbecked i n  small. numbers from a r e a s  con ta in ing  t h i c k  mats of  

v e g e t a t i o n  (Spa r t ina  pa t ens ,  2, s p i c e t a  and 2. monnier i)  and flooded wi th  

l e s s  than  s i x  inches  of  wa te r ,  During t h e  hot  summer months, t h e  water  level. 

dropped 6 inches  due t o  eva.poratian, This  l o s s  of  water  caused most mosquito 

breeding s i t e s  t o  become unproduct ive,  Areas i n  deeper water ,  o r  where t h e  

v e g e t a t i o n  was submerged, were not  mosquito producers .  



S a l i n i t y  w i t h i n  t h e  impoundment was 0 p a r t s  p e r  thousand th rovghout  

t h e  e n t i r e  r e s e a r c h  p e r i o d .  

L i g h t  t r a p  d a t a  indicated t h a t  a d u l t  mosqui to  p o p u l a t i o n s  were g r e a t e s t  

d u r i n g  l a t e  s p r i n g  and e a r l y  summer i n  t h e  nearby  Davis  community. Aedes 

s o l l i c i t -  and Culex s p e c i e s  were  most abundant  w i t h  A n o ~ k e l e s  b r a d l e v i  

(King) and Aedes t aen iorhvnchgg  (Wiedemann) f o l l o w i n g ,  r e s p e c t i v e l y ,  i n  

abundance.  
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P r o d u c t i o n  o f  mosqui to  Larvae was determined o v e r  a  19 week p e r i o d  (June- 

October)  i n  1974 a t  t h r e e  a d j a c e n t  s i t e s  n e a r  Otway, C a r t e r e r  County,  North  

C a r o l i n a ,  These were (1) a  n a t u r a l  marsh,  ( 2 )  a n  impounded marsh and ( 3 )  a 

p a r t i a l l y  c o n s t r u c t e d  impoundment. Very few mosqui to  l a r v a e  were found i n  

a n y  o f  t h e  a r e a s .  Smal l  numbers o f  Anopheles  l a r v a e  were recovered  i n  t h e  

impoundment. 

The n a t u r a l  marsh a d j a c e n t  t o  t h e  impoundment was f looded  t o o  f r e q u e n t l y  

t o  be  a  s o u r c e  o f  Me-& s a l t  marsh m o s q u i t o e s ,  The impounded a r e a  c o n t i n u a l l y  

l o s t  w a t e r  and t h e  w a t e r  was f r e s h  ( 0  ppr s a l i n i t y  th roughout  t h e  s t u d y )  and 

cou ld  n o t  s u p p o r t  Aedes -.. - s a l t  marsh mosqui toes .  Emergent and f l o a t i n g  v e g e t a -  

t i o n  was i n c r e a s i n g  i n  t h e  impoundment and appeared  t o  be  s u i t a b l e  f o r  some 

A_n_=Le-J.-es_ mosqui to  p r o d u c t i o n .  The p a . r t i a l l y  completed impoundment was l a r g e l y  

mud f l a t  and u n s u i t a b l e  f o r  mosqui to  p r o d u c t i o n ,  

The impoundment was a n  e x c e l l e n t  w i l d l i f e  r e t r e a t  w i t h  abundanf b a s s  f i s h  

and v i s i t i n g  ducks .  Osprey n e s t s  were  p r e s e n t  b u t  d e c l i n i n g  d r a s t i c a l l y  i n  

numbers due t o  t h e  l a c k  o f  n e s t i n g  s i t e s  a s  a  r e s u l t  o f  t r e e s  r o t t i n g  o f f  a t  

t h e  w a t e r l i n e  and f a l l i n g ,  

Water was n o t  b e i n g  pumped i n t o  t h e  impoundment t o  m a i n t a i n  t h e  p r o p e r  

l e v e l  and s a l i n i t y .  No e f f o r t s  were  b e i n g  made t o  m a i n t a i n  a d e s i r a b l e  h a b i t a t  

f o r  w i l d l i f e :  

From t h i s  s t u d y ,  i t  i s  n o t  p o s s i b l e  t o  s a y  whe ther  o r  n o t  t h i s  impound- 

ment h a s  been s u c c e s s f u l  i n  r e d u c i n g  t h e  mosqui to  abundance i n  t h e  a r e a .  

T h i s  i s  p r i n c i p a l l y  due t o  t h e  how numbers o f  mosqui toes  produced on t h e  un- 

impounded o r  check a r e a  d u r i n g  t h e  p e r i o d  s f  t h e  s t u d y .  



With the  lack  of  any management p r a c t i c e s  on t h e  impoundment, i t  i s  con- 

cluded t h a t  t h e  w i l d l i f e  b e n e f i t s  a r e  l i k e l y  t o  d e c l i n e  i n  t h e  f u t u r e ,  

If impoundments a r e  t o  be b u i l t  f o r  t h e  purpose of  mosquito c o n t r o l  and 

s i d e  b e n e f i t s  t o  f i s h  and w i l d l i f e ,  g r e a t e r  a t t e n t i o n  should be given t o  t h e i r  

cons t ruc t ion  and management, Reten t ion  of ownership by a p r i v a t e  landowner 

a f t e r  investment s f  pub l i c  funds f o r  impoundment cons t ruc t ion  encourages con- 

s t r u c t i o n  wherever a landowner i s  coopera t ive  r a t h e r  than where s e r i o u s  mos- 

q u i t o  product ion  occurs .  Fu r the r ,  i t  l eaves  no pub l i c  c o n t r o l  over t h e  

proper  pos t - cons t ruc t ion  management of t h e  impoundment and no p u b l i c  acces s  

t o  enjoy t h e  enriched w i l d l i f e  h a b i t a t .  



.- RECOMMENDATIONS 

1. If a n  impoundment i , s  used f o r  s o u r c e  r e d u c t i o n  o f  sa l t  marsh mosqui toes ,  

p r o p e r  and long  term management should i n c l u d e :  

a ,  Maintenance o f  w a t e r  l e v e l s  th rough  pumping a t  a minimum d e p t h  o f  

1 2  i n c h e s  over  a l l  marsh w i t h i n  t h e  d i k e s .  P roper  w a t e r  d e p t h  w i l l  

h e l p  t o  p r e v e n t  dense  mats o f  v e g e t a t i o n  a t  t h e  s u r f a c e ,  w i l l  a l l o w  

grea . t e r  wave a c t i o n ,  and w i l l  p e r m i t  easy a c c e s s  f o r  s u r f a c e - f e e d i n g  

minnowsp a . l l  f a c t o r s  t h a t  l i m i t  o r  p r e v e n t  mosqui to  p r o d u c t i o n ,  

b .  F i s h  and w i l d l i f e  shou ld  be s tocked  and 01: encouraged t o  make u s e  

o f  t h e  a v a i l a b l e  h a b i t a t ,  N e s t i n g  s i t e s  such as  t h o s e  f o r  o s p r e y s ,  

which a r e  c r e a t e d  by l a r g e  dy ing  t r e e s ,  should  b e  main ta ined  by 

p l a c i n g  p i l i n g s  a t  t h e i r  b a s e s  t o  p r e v e n t  t h e i r  f a l l i n g  o r  even r e -  

p l a c e d  comple re ly  by t a l l  p o l e s .  

2 .  The e x i s t e n c e  o f  sa l t  marsh impoundments which have been p a r t i a l l y  con- 

s t r u c t e d  and abandoned due t o  p o l i t i c a l  o r  env i ronmenta l  p r e s s u r e s  shou ld  be  

c o r r e c t e d :  

a .  Dikes  should be  completed and t h e  i n t e r i o r  f looded  t o  s e r v e  t h e  

o r i g i n a l  f u n c t i o n  i n  mosquito s o u r c e  r e d u c t i o n  and t o  c r e a t e  b e t t e r  

hab i ta . t s  f o r  wa te r fowl  and w i l d l i f e ,  o r  

b .  E x i s t i n g  d i k e s  which p r e v e n t  o r  impede t h e  normal f low o f  t i d e s  and 

subsequen t  n u t r i e n t  exchange should be  removed i f  mosqui to  s o u r c e  r e -  

d u c t i o n  and o t h e r  f i s h  and w i l d l i f e  b e n e f i t s  do n o t  j u s t i f y  t h e  

n e c e s s a r y  changes t o  t h e  environment .  



3 ,  I f  f e d e r a l ,  s t a t e ,  o r  l o c a l  t axes  a r e  used t o  f i nance  t h e  impoundment of 

s a l t  marshes: 

a .  The s t a t e  and l o c a l  gove r~men t s  should f inance  and enforce t h e  proper  

management of t h e  impoundment t o  i n s u r e  maximum m o s q u i t ~  c o n t r o l  and 

w i l d l i f e  enhancement. 

b ,  The r e s u l t i n g  f i s h  and w i l d l i f e  h a b i t a t  c r ea t ed  by impoundment should 

be included i n  the  s t a t e  game lands o r  s a n c t u a r i e s .  



The e f f e c t s  oE impoundments on t h e  product ion of s a l t  marsh Aedek mos- 

qu i toes  i n  North Caro l ina  were documented i n  t he  Un ive r s i t y  of North Caro l ina  

Water Resources Research I n s t i t u t e  Report No, 92  by R ,  N. LaSal le  and K ,  E ,  

Knight ( "Effec ts  s f  S a l t  Marsh Impoundments on Nosquits Populat ions") .  A 

review of t h e  l i t e r a t u r e  and d i scuss ion  of t h e  problem was included.  That 

r e p o r t  included s e v e r a l  impoundments, i n  C a r t e r e t  and PamLico Counties ,  

which were predominately expanses of JuncusS raemerianms (b l ack  need le rush ) .  

These s t u d i e s  have been extended by an  examination of a  more v a r i e d  marsh 

h a b i t a t  i n  C a r t e r e t  County. The s tudy  s i t e  (Otway hpoundment) included a n  

impounded a r e a ,  a p a r t i a l l y  conqqructed impoundment and an adjacenp unimpounded 

marsh. The r e s u l t s  a r e  presented i n  t h i s  r e p o r t .  



PROCEDURE --*--- 

Thi s  r e sea rch  was conducted a t  t h e  Otway Impoundment ( a l s o  known 

l o c a l l y  a s  Hun t l eys s  Impoundment) i p  C a r t e r e t  County, North Caro l ina  (F ig .  1-31. 

The impounded s a l t  marsh i s  located approximately 2 mi l e s  south of Otway, 3  

m i l e s  northwest of Harkers I s l a n d ,  and 4 mi l e s  no r theas t  of Beaufort .  The 

impoundment i s  immediately bordered t p  t h e  no r th  by a  l a r g e  expanse of unim- 

pounded s a l t  marsh, t o  t h e  west by North River and t o  t h e  south  by a  p a r t i a l l y  

cons t ruc ted  s a l t  marsh impoundment. Cons t ruc t ion  of t h e  1 7  a c r e  impoundment 

was completed i n  1966. The impounded a.rea c o n s i s t s  o f  s e v e r a l  a c r e s  o f  Suncus 

marsh, s e v e r a l  smal l  groves of p ine  wood?, and l a r g e  expanses of open w a t e r ,  

A s i x t e e n  a c r e  a r e a ,  p r i m a r i l y  s a l t  marsh, a d j o i n s  t h e  southern  d i k e  of  

t h e  impoundment and was intended t o  be a  second impoundment. Approximately 

65 percent  of t h e  d ik ing  was cons t ruc ted  i n  1966 bu t  t h e  remainder was never 

completed, Except f o r  a n  open channel approximately 25-30 f e e t  i n  width,  t h e  

marsh was enclosed i n  d ikes  running from high ground t o  h igh  ground. The 

e x i s t i n g  i n l e t  permi ts  s l i g h t  f looding  of t h e  enclosed marsh bu t  normal h igh  

t i d e s  a r e  never accomplished. 

The primary o b j e c t i v e  of t h i s  s tudy  was t o  compare t h e  s i z e  and spec i e s  

composition of t h e  mosquito popula t ions  occuring i n  t he  n a t u r a l  s a l t  marsh, 

t h e  completed impoundment, and i n  t h e  p a r t i a l l y  completed impoundment. A 

s tandard  l a r v a l - p u p a l  monitor ing procedure was e s t a b l i s h e d  and c o l l e c t i o n s  

were made a t  weekly i n t e r v a l s  from June 17 t o  October 2 1 ,  1974. 

The t h r e e  r e sea rch  a r e a s  were surveyed on f o o t  t o  l o c a t e  mosquito l a r v a e  

and p o t e n t i a l  mosquito breeding s i t e s .  Se lec ted  s i t e s  were numbered and 

marked wi th  s t a k e s  four  f e e t  i n  h e i g h t .  The maximum breeding a r e a  and t h e  

v e g e t a t i v e  cover was determined a t  each s i t e .  A t  each weekly v i s i t ,  t h e  

mean depth of  water  a t  each s i t e  was determined and t h e  necessary  d a t a  f o r  a  



mosquito breeding index were c o l l e c t e d ,  ( s e e  LaSal le  and Knight ,  WRRI Report 

No, 921,  

S a l i n i t y  a t  v a r i o u s  s i t e s  i n  each s tudy a r e a  was determined weekly us ing  

a  r e f r ac tome te r  measuring p a r t s  pe r  thousand of s a l t .  A r a i n  gauge was s t a -  

t ioned  a t  t h e  impoundment and p r e c i p i t a t i o n  d a t a  were c o l l e c t e d  weekly. A 

wate r - l eve l  gauge measuring i n  inches was loca ted  w i t h i n  t h e  impoundment and 

t h e  water  l e v e l  measured weekly. 

Two water-depth t r a n s i t s  extending from t h e  d i k e  i n t o  t h e  impoundment 

were e s t a b l i s h e d .  Each month a  l i n e  was s t r e t c h e d  between t h e  end s t a k e s  

and t h e  water  depths  determined a t  3 f e e t  i n t e r v a l s ,  

The number of mosquito l a rvae  and pupae a t  each s i t e  was determined 

us ing  a  sampling procedure s tandard ized  by Belkin ( 1954 ) .  Larvae were 

grouped accord ing  t o  s i z e ,  f i r s t  and second i n s t a r s  i n  one group w i t h  t h i r d  

and f o u r t h  i n s t a r s  i n  a  second and t h e i r  numbers recorded i n  t h e  f i e l d .  Re- 

p r e s e n t a t i v e  samples of t h e  l a r v a e  and pupae c o l l e c t e d  a t  each s i t e  were 

brought i n t o  t h e  l abo ra to ry .  The l a r v a e  were k i l l e d  i n  b o i l i p g  water  and 

preserved i n  70% a l c o h o l ,  The l a r g e r  specimens were mounted on s l i d e s  f o r  

i d e n t i f i c a t i o n .  Pupae were placed i n  r e a r i n g  chambers f o r  emergence and 

i d e n t i f i c a t i o n .  

A s tandard  New J e r s e y  l i g h t  t r a p ,  opera ted  a t  Davis i n  C a r t e r e t  County, 

has  been used t o  monitor  a d u l t  mosquitoes each season s i n c e  1970. Though not  

loca ted  i n  t h e  immediate a r e a  of  t h e  impoundment, t h e  c o l l e c t i o n s  from t h i s  

t r a p  were used a s  a n  i n d i c a t o r  of t h e  a d u l t  mosquitoes i n  t h e  gene ra l  a r e a ,  



RESULTS 

A summary of t h e  phys i ca l  and v e g e t a t i v e  da t a  f o r  t h e  t h r e e  s tudy  a r e a s  

i s  shown i n  Table 1, wi th  more d e t a i l e d  da t a  on each s i t e  i n  Appendix Tables  

1-12. 

The n a t u r a l  marsh was d o m i ~ a t e d  by Juncus roemerianus, Spa r t ina  pa t ens ,  

a.nd D i s t i c h l i s  Although no t i d e  gauge was placed i n  t h e  a r e a ,  20-25 

f loodings  pe r  month would be a  conserva t ive  e s t ima te .  The seven sampling 

s i t e s  r e g u l a r l y  v i s i t e d  throughout t h e  r e sea rch  per iod  f a i l e d  t o  produce 

mosquito l a rvae .  Add i t iona l  weekly searches  through approximately four  a c r e s  

of t h i s  n a t u r a l  marsh a l s o  f a i l e d  t o  r e v e a l  any product ive  mosquito breeding 

s i t e s .  

The p a r t i a l l y  completed impoundment a l s o  proved t o  be f r e e  of mosquito 

l a r v a e ,  There were many s i ~ e s  throughout t h e  a r e a  which had v e g e t a t i o n  

commonly a s s o c i a t e d  with mosquito product ion  (P ig .  51, The lack  of mosquito 

l a r v a e  was due t o  t h e  con t inua l  absence of s u r f a c e  water  (Table I ) .  The d ikes  

a c r o s s  t h e  low marsh on e i t h e r  s i d e  of t h e  a r e a  prevented normal t i d a l  a c t i o n ,  

Only one s i t e  near  t h e  marsh edge was flooded by high t i d e s  and t h i s  occured 

only  fou r  t imes dur ing  t h e  research  pe r iod ,  

I n  t h e  c a s e  of t h e  completed impoundment, t h e  passage of  e i g h t  yea r s  has 

produced v e g e t a t i v e  changes t h a t  even t h e  most ca sua l  observer  would n o t i c e ,  

The l a r g e  s t ands  of e x i s t i n g  Juncus appear  t o  be 90 percent  dead o r  dying,  w i th  

a  high percentage  of such s tands  having been replaced by Tmha ( c a t t a i l )  

(F ig .  6 1 ,  In t h e s e  a r e a s  only  t h e  b a s a l  p o r t i o n s  of t h e  Juncus stems remin , .  

S m  pa tens  and D i s t i c h l i s  s p i c a t a  a r e  abundant around t h e  i n s i d e  p e r i -  

meter s f  t h e  d i k e  and on n a t u r a l  e l e v a t i o n s  s f  marsh sod ( P i g ,  7 )  throughout 

t h e  impoundment. - ~2% monnieri  ( F i g *  8)9 was a l s o  very  abundant i n  t h e  

shallow a r e a s  of t h e  impoundment near  t h e  d i k e ,  



Data on mosquito popula t ions  wi th in  t h e  Otway Impoundment a r e  shown i n  

Table 2 .  A t o t a l  s f  449 specimens were taken throughout t h e  s tudy  pe r iod ,  

F i e l d  counts  i n d i c a t e  t h a t  65 percent  of t h e  l a r v a e  were f i r s t  o r  second i n -  

s t a r s  and 33 percent  were t h i r d  o r  f o u r t h  i n s t a r s .  Oaly seven pupae (1.5%) 

were taken ,  Eighty percent  of t h e  specimens were anophel ine mosquitoes 

( p r i m a r i l y  Ano~he1 .e~  b r a d l e v i ) .  S i t e s  1-14, loca ted  i n  t h e  northwestern 

corner  s f  t h e  marsh were c o n s i s t e n t l y  breeding  moscpktoes dur ing  June and 

J u l y ,  These s i t e s  were dominated e i t h e r  by p a t e n s ,  D i s t i c h l i s  

s ~ i c a t a  o r  Bacopa monnier i .  Breeding continued u n t i l  evapora t ion  lowered 

t h e  water  l e v e l  (P igs .  9-11) leav ing  t h e  s i t e s  f r e e  o f  s tanding  w a t e r ,  Only 

3 mosquito l a r v a e  were found i n  t h e s e  14 s i t e s  p a s t  August 6 ,  1974. S i ces  

15-33 were loca ted  throughout t h e  dead p ine  woods a r e a  (F ig .  12) .  These 

s i t e s  cons i s t ed  of  deep n a t u r a l  depress ions  o r  stump holes  formed by f a l l i n g  

t r e e s .  Mosquito breeding oecured i n  only  3 of  t h e s e  s i t e s ,  fo l lowing  a  3.5 

inch  r a i n f a l l  ( P i g ,  13) t h e  l a s t  week i n  June.  Except f o r  t h i s  occas ion ,  

t h e s e  s i t e s  were f r e e  s f  s tanding  water  u n t i l  t h e  middle of October.  

Data on t h e  a d u l t  mosquito popula t ions  were obta ined  a t  t h e  Davis 

l i g h t  t r a p  and a r e  shown i n  F igures  14 and 15. Mosquito popula t ions  were 

g r e a t e s t  dur ing  t h e  l a t e  s p r i n g  and e a r l y  summer reaching  a  peak of 1755 

a d u l t s  captured dur ing  the  month of May. Data i n d i c a t e  t h a t  i n  t h e  Davis 

community, Aedes s o l l i c i t a n s  was t h e  most abundant mosquito s p e c i e s  p r e s e n t ,  

wi th  Culex spp. ,  Anopheles b r a d l e v i  and Aedes t a e n i o r h v n c h u  fo l lowing ,  r e s -  

p e c t i v e l y ,  i n  abundance. 



DISCUSSION 

The t h r e e  s t u d y  a r e a s  a t  Otway a r e  ex t remely  d i f f i c u l t  t o  compare. The 

n a t u r a l  unimpounded marsh i s  f looded  f r e q u e n t l y  and i s  t h e r e f o r e  n o t  a  p ro-  

d u c e r  o f  mosqui toes .  The a r e a  i n s i d e  t h e  p a r t i a l l y  completed impoundment does  

n o t  f lood  o f t e n  enough t o  o b t a i n  o r  t o  m a i n t a i n  t h e  n e c e s s a r y  s t a n d i n g  w a t e r  

f o r  mosqui to  p r o d u c t i o n .  Wi th in  t h e  impoundment, mosquitlo product i .on was 

g r e a t e r  i n  a r e a s  where f l o a t i n g  s u r f a c e  v e g e t a t i o n  occur red  i n  dense  mats  and 

t h e  w a t e r  was 4 t o  6 i n c h e s  deep .  Mosquitoes were  n o t  found i n  a r e a s  where 

w a t e r  was deeper  and wave a c t i o n  v i g o r o u s .  These  f i n d i n g s  a r e  i n  agreement 

w i t h  t h e  d a t a  r e p o r t e d  by L a S a l l e  and Knight  (WRRI Report  No. 92 )  from o t h e r  

impoundments i n  C a r t e r e t  and Parnlico C o u n t i e s .  

The f i e l d  d a t a  on l a r v a l  development i n d i c a t e  t h a t  few reached m a t u r i t y ,  

T h i s  p r o b a b l y  i s  a  r e s u l t  o f  t h e  v e r y  l a r g e  minnow and b a s s  p o p u l a t i o n s .  

S a l i n i t y  d a t a  throughout  t h e  s t u d y  show t h e  impoundment t o  be  cons i s t "an tky  

f r e s h ,  On no o c c a s i o n  d i d  we r e c o r d  any  d e g r e e  o f  s a l i n i t y  w i t h i n  t h e  i m -  

poundment, M r .  George Hunt ley ,  former owner o f  t h e  p r o p e r t y ,  r e c a l l e d  t h a t  

t h e  w a t e r  l e v e l  w i t h i n  t h e  impoundment had n o t  been i n c r e a s e d  by pumping from 

t h e  t i d a l  b a s i n  w i t h i n  t h e  p a s t  t h r e e  y e a r s .  

Data  from t h i s  s t u d y ,  and o t h e r  impoundments, i n d i c a t e  t h a t  had t h e  w a t e r  

l e v e l  been main ta ined  a t  a  l e v e l  g r e a t e r  t h a n  12 i n c h e s ,  t h e  mosqui to  b reed-  

i n g  found i n  s i t e s  1-14 p r o b a b l y  would n o t  have o c c u r r e d .  

Prom a f i s h  and w i l d l i f e  s t a n d p o i n t ,  t h e  Btway Impoundment i s  a p a r a d i s e .  

The impoundment was s tocked  w i t h  f r e s h  w a t e r  b a s s .  F i s h i n g  w i t h  a r t i f i c i a l  

l u r e s  was f a n t a s t i c .  On s e v e r a l  o c c a s i o n s  b e f o r e  t h e  p r o p e r t y  changed owner- 

s h i p  i n  1972,  one o f  t h e  a u t h o r s  averaged  a  c a t c h  o f  38 to 40 ( 3 / 4  - 1 l b )  b a s s  

p e r  hour .  I n d i v i d u a l  b a s s  weighing 4 t o  5 pounds were n o t  uncommon. 



Waterfowl used the  impoundment heav i ly .  The numbers and v a r i e t y  of  shore  

b i r d s  u t i l i z i n g  t h e  a r e a  make i t  a  b i r d  wa tche r ' s  haven. A t  t h e  t ime of con- 

s t r u c t i o n ,  one osprey nes t  was loca ted  w i t h i n  t h e  impoundment. The popula t ion  

increased  u n t i l  1972, when t h e r e  were 13 a c t i v e  p a i r s  of ospreys n e s t i n g  with-  

i n  t h e  impoundment boundary, I n  1974, only  4 a c t i v e  p a i r s  remained. This  de- 

c l i n e  i n  t he  osprey popula t ion  i s  a  d i r e c t  r e s u l t  o f  t h e  l o s s  of n e s t i n g  s i t e s .  

Large p ine  t r e e s  which died a s  a  r e s u l t  of impoundment were favored n e s t i n g  

s i t e s  bu t  w i t h i n  t h e  p a s t  yea r ,  most have f a l l e n  because of decay i n  t h e  a r e a  

of  t h e  water  s u r f a c e .  
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F i g .  3 AERIAL VIEW OF THE OTWAY IMPOUNDMENT, 1970. A = NATURAL 
MARSH, B = IMPOUNDMENT, C = PARTIALLY CONSTRUCTED 
IMPOUNDMENT. A COMPARISON OF THIS  PHOTOGRAPH AND F I G .  4 
SHOWS THAT MUCH OF THE AREA WITHIN THE IMPOUNDMENT WHICH 
WAS OPEN WATER I S  NOW DOMINATED BY THE EMERGENT VEGETATION, 
TYPHA. 





FIG. 5 THIS SAMF'LING SITE DOMINATED BY JUNCUS ROEMERIANUS 
AND DISTICHLIS SPICATA WAS TYPICAL OF THOSE SITES 
LOCATED WITHIN THE PARTIALLY CONSTRUCTED IMPOUNDMENT. 
THE EXISTING DIKES OBSTRUCTED THE TIDAL FLOW TO SUCH 
A DEGREE THAT ONLY THE OUTER EDGE OF THE MARSH FLOODED. 



F I G .  6 AT THE BEGINNING OF THE SAbfEXtNG P E R I O D ,  MUCH O F  THE MARSH WAS OPEN 
WATER WITH SCATTERED EMERGqNT VEGETATION. AS THE WATER LEVEL RE- 
CEDED, AREAS SUCH AS T W S  WERE COMMON, FRESH WATER EMERGENT V K E -  
TATION,  BACOPA M_ONMLERT,, AND THE DEAD JUNCUS ROOTS Q W R K  THE RECEDED 
WATER LEVEL. AREAS COVERED IES CATTAILS WERE ESSENTIALLY OPEN WATER 
AT THE START OF THE STUDY PERIQD. THESE AREAS SUPPORTED A POPULA- 
T I O N  O F  FRESH WATER BASS BUT AS THE WATER LEVEL DROPPED, THE F I S H  
MIGRATED TO THE DEEPER WATER. 



F I G .  7 S I T E  NO. 2 WAS LOCATED B E S I D E  A RIDGE I N S I D E  THE IwOEJleTDMENT,, THE 
VEGETATION C0J)ilSISTED OF &. MOJANIERI AND Q. SPICATA.  DURING THE F I R S T  
TWO MONTHS MOSQUITO BREEDING OCCURRED. THE WATER LEVEL DROPPED S I X  
INCHES LEAVING THE S I T E  COMPLETELY OUT OF WATER. WITH T H I S  DROP I N  
WATER LEVEL THERE WAS A DI$XONTINUATION O F  MOSQUITO BREEDING. THE 
NATURAL RIDGE I N  THE STUDY PERIOD WAS SURROUNDED COMPLETELY BY OPEN 
WATER, DURING THE COURSE O F  THE STUDY, CATTAILS EMERGED TO COMPLETELY 
COVER THE AREA. 



F I G .  8 S I T E  NO. 7 WAS LOCATED ALONG THE BASE O F  THE IMPOUNDM$NT DIKE.  THE 
DOMINENT VEGETATION WAS BACOPA MONIUERI ,  AT THE START OF THE SAMPLING 

7.1- 

P E R I O D ,  THE S I T E  WAS UNDER S I X  INCHES O F  WATER. TYROUGHOUT THE 
SAMPLING PERIOD THE WATER LEVEL RECEDED FROM THE D I K E  U N T I L  THE VEGE- 
TATION WAS OUT OF WATER. A S  THE WATER LEVEL RECEDED, THERE WAS A 
CORRESPONDING DROP I N  THE LATTEF PART O F  THE SAMPLING PERIOD,  PROD'IJCTNG 
NO W R V A E  AFTER THE I N T T I A L  S A W L I N G S .  

TOTAL NO. LARVAE 6 2 MEAN WATER DEPTH 1.09 inches 
BREEPING INDEX -809 S A L I N I T Y  (%) 0 









F I G .  12 S I T E S  15-33 WERE LOCATED I N  A DEAD P I N E  GROVE AT THE SQUTHWST END 
OF THE IMPOUNDMENT. ALL OF THE S I T E S  I N  THE DEAD P I N E  GROVE WERE 
TREE STUMP HOLES M N G I N G  I N  DEPTH FROM 3 TO 6 , 5  INCHES,  MOSQUITO 
LARVAE WERE FOUND I N  T H I S  AREA, FOLLOWING HEAVY RAINS,  OSPREY NESTS,  
SUCH A S  THE ONE SHOWN I N  THE BACKGROUND, WERE ABUNDANT. NOW, MOST 
O F  THE LARGE TREES SUITABLE FOR NESTING S I T E S  HAVE FALLEN. 
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Fig.15 A v e r a g e  u m b e r  of Mosqui toes  Taken Per  L i g h t  T r a p  
N i g h t  Per  C o l l e c t i o n  a t  t h e  D a v i s  L i g h t  T r a p ,  Car te re t  
C o u n t y ,  N . C .  1974. 

April M a y  June July Aug. Sept .  O c  t .  



TABLE 1, SUMMARY OF PHYSICAL AND VEGETATIVE DATA FOR THE OTWAY 
IMPOUNDMENT AND ADJACENT STUDY AREAS,  CARTERET COLWTP, 
NORTH CAROLINA, 1974. 

PHYSICAL DATA 

NATURAL IWOL'ND- PARTIALLY CONSTRUCTED 
NARSH -- MENT IMPOUNDMENT 

S u r f a c e  A r e a  (ft.) 21.1 15.6 63 

S i t e  W a t e r  Depth ( inch )  .O7 (0-6,5) 1 , 0 9  (0-7,3) 0 .2  (0-1) 

S a l i n i t y  (0100) 19 .1  (0-32) 0 (0) 6.4 (0-32) 

VEGETATIVE COVER (PERCENT) 

Juncus r o e m e r i a n u s  67.1 1.1 57.8 

S p a r t i n a  patens 29.1 49 " 9  20.0 

B a c o p a  m o n n i e r i  0 22,8 0 



TABLE 2 SUMMARY OF MOSQUITO ABUNDANCE FOR 37 LARVAL SAMPLING SITES LN 
THE OTWAY IMPOUXDMENT , CARTERET COUNTY, NORTH CAROLINA, 1974. 

FIELD COUNTS 

T o t a l  No. Specimens c o l l e c t e d  449 

T o t a l  No. 1 s t  and 2nd I n s t a r  l a r v a e  29 2 

T o t a l  No. 3rd and 4 t h  I n s t a r  l a r v a e  150 

T o t a l  No. Pupae 7 

LABORATORY IDENTIFICATIONS 

Anopheline spec i e s  

Cu l i c ine  spec i e s  

Anopheles b r a d l e y i  

Anopheles a t ropos  

Aedes s s l l i c i t a n s  - 
Culex spec i e s  - 



APPENDIX 



Table 1, Mosquito Abundance f o r  each s i t e  i n  t h e  Natura l  Piarsh, Otway, North Caro l ina ,  
1974 (To ta l  of 10 d ips  per  s i t e )  

S i t e  No, June  J u l y  August September Octsber 
17 24 1 8 I5 22 29 6 16 23 29 5 12 19 25 2  1 8 - 1 5  21 

NOTE: Negative (-1 s i g n  i n d i c a t e s  t h a t  t h e  s i t e  was d r y  a t  t h e  t ime of sampling- 





Table 3 ,  Mosquito Abundance f o r  each s i t e  i n  t h e  P a r t i a l l y  Constructed Impoundment, 
Otway, North Caro l ina ,  1974 (To ta l  o f  10 d i p s  per  s i t e )  

- 
June J u l y  August September October 

S i t e  No. 17 24 1 8 15 22 29 6 16 23 29 5 12 19 25 2 -30 15 21 

38 - - - - - - - - - - - - - - " - - - - - 
39 - - - - - - - - - - - - - - - - - - - 
40 - - - - e - - - - 0  - 0 -  - - - - - 0 
41 - - - - - 0 -  - - - - - - - - .a - e = 

Table  4. Phys i ca l  C h a r a c t e r i s t i c s  f o r  1 - a n a l  sampling s i t e s  w i t h i n  t h e  Na tu ra l  
Marsh, Otway, North Caro l ina ,  1974. 

S i t e  Su r fac  Area 2 
( f t .  

Depth of Water 
( inches )  

Mean - Range 

S a l i n i t y  Range 
(%> 

Breeding Index 

Mean Ka nge - - 



Table 5,  Physical Charac te r i s t i c s  fo r  Larval sampling s i t e s  w i t h i n  t h e  Q t ~ i a y  Tanlpoundment, 
Otway, North Carolina 1974. 

S i t e  
Number 

Surface Area 
( f t e 2 )  

Depth of Water 
( inches)  

Mean Range 

2.  09 2.0 - 6 ,5  
4.55 1 , O  - 5,25 
3.89 1-75 - 7.25 
1,38 0°C - 5.0 
3.52 2,O - 7 - 0  
1.54 9.0 - 5 ,5  
1.09 0.0 - 6.0 
3.17 1 , 5  - 7.5 
1.45 0.0 - 7.5 
1.45 0.0 - 6,O 
1.27 0.0 - 3.25 
1-26 0.0 - 4.0 
L,10 0.0 - 4.0 
1.04 0.0 - 4.0 
,561 0.0 - 6.5 
.525 0.0 - 5.23 
-535 0.0 - 5.5 
.877 0.0 - 5.5 
-342 0.0 - 3.5 
.376 0.0 - 4.0 
-338 0.0 - 3.5 
-372 0.0 - 4.0 
,368 0 . 0  - 4.0 
.458 0.0 - 5.0 
-273 0.0 - 3.0 
.295 0.0 - 3.0 
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